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SURFACE 


COMBUSTION 


in tailor-made furnaces 
for non-ferrous metals 


Whatever non-ferrous metals you heat treat—in whatever 
size or shape——Surtace’ engineers can tailor furnaces to 
fit vour production needs. Some of the many custom-built 
‘Surface’ furnaces are shown here—others have been 
used for slab heating, annealing, stress relieving, solution 
heat treating, ageing, forging, homogenizing, precipitation 


hardening 


‘Surface’ furnace engineering is based on years of practical 
experience, intensive research in metallurgical heating 
methods, and an almost unlimited variety of furnace and 
conveyor equipment. “Surface” engineers have worked 
with the processors of copper, aluminum, and magnesium 
alloys as well as precious metals; giving them the “right 
cut” in costs, increased production, improved quality. 

Write today for Literature Group H53-6, showing ‘Surface 


tailoring tor heat treating non-ferrous metals and alloys 
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M* RRY CHRISTMAS to all of you from all of u 

Will the few of you who read this column kindl 
refresh your memort about the prediction I made for 
the Cleveland Metal Congyre and Exposition? If you 
recall them you'll have to admit In ed them all. I said 


ition would be great and nov 
al 


timat 


indere 


adont ni te 


is exceeding of expectations is really a triumpt! 
for you ASMember You did a swell job in your technical 
‘ ion our attendance wa pertect, and ve may well 
be proud of another feather placed in A.S.M.'s cap 


The Metal Show was the largest industrial exposition 
ever held in Cleveland, Clocked attendance for the five 
days totalled 111,061. The number of registered visitor 
totalled 5O,SDS (subject to Metal Show Audit) 

The greatest headache was the Inadequac\ ot leepi 
accommodations for exhibitors, members and custome) 
Cleveland has 7162 hotel rooms, of which S500) were 


allocated to the Housing Bureau, while the remainde) 


wi a“ ivned a the hotel management decided The 
Bureau, however, was able to place large numbers in 
urrounding towns, motor courts and private home 
While 246 nights’ lodgings were provided free in the 
Metal Show Dorm in the Public Auditoriun Phere 


one bright thing to look forward to—— the Chicayo hot 
have allocated 6600 rooms for the ‘54 Metal Show! 
Young Engineers’ Day on Friday, Oct. 2%, exceeded 


all expectations. Two special trains and countless buses 
brought 2264 faculty and student engineers from 11 
engineering schools to Cleveland, Letters since received 


vouch for the uccess of the idea. 
Installation of the Exposition had smooth sailing 


no labor difficulties Advance Reyistration approx 
imated 12,000... . The 15-minute coffee period, “another 
A.S.M. service’, Was a great success. ... Free bus trans 
portation was provided from parking grounds and leading 
hotels to the Ex position .. The slogan used on radio 


announcements “See the Show from one to five” pro 
duced more attendance in the afternoon than in. the 


evening Publicity was the greatest ever given an 
industrial show in Cleveland . hundreds of newspaper 
inche six TV periods ... five radio interviews 
two international TV hook-ups . More technical man 
power served in the booths than ever before .. The 
decor received loads of favorable comment. ... Expre 
sions used were harmonious ensemble glamorous 
finished beautiful But most of them said 
“Fabulous Metal Show”... Credit goes to the exhibitors 


who prepared such wonderful exhibits and who did such 
a fine job in presenting their products and services 

So let us have a Merry Christmas in °53, a Happy 
New Year in ‘54, and make our plans to attend the Mid 
winter meeting in Boston, March 4 and 5, and the Metal 
Conyre n Chicago, Nov. 1 to 5 


Cordially your 


W. H. EISENMAN, Secretary 
AMERICAN SOCIETY FOR METALS 
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FURNACE TRAYS 


A large automotive parts manufacturer “pack- 


alloys—each developed to meet specific high- 


carburizes” drive pinions in pots conveyed temperature operating conditions. Electro- 
two on a tray through a gas-fired furnace where Alloys produces many types of high heat- 
temperatures range up to 1700°F. Previous resistant Thermalloy castings such as mufiles, 
designs of the furnace tray cracked, warped retorts, trays, fixtures, baskets, rollers. In 
and scaled quickly, with average service life many cases too, Electro-Alloys engineers can 
limited between 100 and 600 hours. help you redesign your heat-treating parts in 

This manufacturer asked Electro-Alloys en- Thermalloy to give more operating hours per 
gineers how service life of these trays could dollar. Call your nearest Electro-Alloys rep- 
be extended. Electro-Alloys designed a new resentative for full information or write 
furnace tray...cast it in a grade of heat- Electro-Alloys Division, 4002 Taylor Street, 

P resistant Thermalloy best suited for long car- Elyria, Ohio. 


burizing service. Two years ago, these 
Thermalloy trays were installed. Today, with 
over 10,000 service hours each, they are still Write for new Thermalloy Tray and 


in use Fixture Bulletin 1-226 


Thermalloy is not one alloy but a group of 


S. Pat Of 


*Keg. 
AMERICAN 


- Brake Shoe ELECTRO-ALLOYS DIVISION 
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TEAMWORK 


ACCOLOY 
Engineering & Service 


We pause this Holiday Season to re- 
flect on the spirit of teamwork created 
between Engineering and Service at the 
ACCOLOY plant. One without the other 
is like a wagon without a horse—both 
functional, but a driving force when com- 


bined. 


When it comes to Hi-Temperature de- 
signing and tooling applications, consider 
the know-how and skill of our engineers. 
Combine their knowledge with the de- 
pendable service offered by ACCOLOY 
and you'll see why these castings are 
‘preferred by industry." 


; 


é 


Perhaps this teamwork can help you! 


ALLOY ENGINEERING & CASTING COMPANY 


WEAT RESISTANT CASTINGS ALLOY CASTING CO. (oivision) 
CHAMPAIGN, ILLINOIS 


ENGINEERS AND PRODUCERS OF HEAT AND CORROSION RESISTANT CASTINGS 
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As you're reading this ad our entirely new 
20-page catalog will be just off press. It tells 
graphically of some of the remarkable operating 
results being obtained in hundreds of plants by 
users of Homo furnaces. 

Today, Homo furnaces are being used under 
practically every kind of operating condition . 
to meet practically every kind of specification 

.on practically every type of work . . . steel, 
aluminum or glass. There's a wealth of first-hand 
data available to you. 


If your plant does tempering, at any stage of 
production, we believe you'll be interested in this 


American Societs for Metals 
Morris, Til. monthly; 


In this new publication you 
find photos and descriptions of 
typical installations, cut-away 
views of the furnaces, description 
of the control tnstruments and 
complete specifications for vartous 
sizes of furnaces, worl haskets 


and trays 


up-to-date information about the highly versatile 
Homo method...the five kinds of Homo furnaces 
and the jobs they're built to do. 

We'll send your copy as soon as you request 
it. Just write our nearest office or 4927 Stenton 
Ave., Philadelphia 44, Pa. and ask for Catalog 
TD2-625)1 


contro e furnaces 


tnetruments automat 


subscriptions $7.50 « year. Entered as second-class matter Ort, 21 
at the post office at Mount Morris, Ilinois, under the Act of March 4 


& 
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News in 1940—production necessity today 
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i a few years ago, the science of sensi- 
tive, accurate measurement was limited to 
laboratories. But today, this science is 
practiced every day in thousands of indus- 
trial plants by factory men who don’t 
have to be instrument experts. 


Production men wanted to put this science to 
work, for they had long known that many 
processes would function at greater efficiency 
if temperature, pressure and other variables 
could be more accurately maintained. Al- 
though these potential benefits could be 
proved in the laboratory or in pilot plants, 
they could seldom be exploited fully in 
actual production. 


Milestone in measurement 

One of the main reasons was that existing 
industrial methods of measurement were not 
sufficiently accurate, sensitive or fast. In- 
struments with delicate mechanical balanc- 
ing systems suffer inherent limitations 
always require a compromise between sensi- 
tivity and ruggedness .. . and can provide 
only periodic measurements. 


Then, in 1940, the advent of Electronik 
instruments swept away these limitations. 
By adopting an entirely new approach 

electronic continuous balancing—these in 
struments revolutionized the concepts of 
industrial measurement. ‘They placed labora 
tory accuracy and sensitivity at the disposal 
of the production man... with all the sim 
plicity and ruggedness demanded by indus 


A FAMILIAR SIGHT fo thousands of production men, 
scientists and engineers is this strip-chart Elee- 
tronih Recorder, one of a complete famuy of 
indicating, recording and controlling tnstruments. 


trial service . . . plus speed of response never 
before economically practical. 


Proved by years of performance 


In the past thirteen years, thousands of 
plants have discovered almost endless appli- 
cations where the superior performance of 
these instruments helps to improve opera- 
tions. The more they learn about Electronik 
instruments, the more they call on them for 
increasingly complex tasks of measurement 
and automatic control. 


Since 1940, the ElectroniK family has grown 
to encompass a host of new = indicating, 
recording and controlling models . . . capable 
of measuring scores of different process 
variables equipped with the most ad- 
vanced types of automatic control. In antici- 
pation of the needs of the future, Honeywell's 
intensive development program is bringing 
to readiness even more advanced equipment 
for tomorrow’s process control problems. 


POWER PLANT of Electronilk instrumenis ampli- 
fies a millionfold the minute electrical signals from 
thermocouples and other sensing elements 


x 
4 
H h li 
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DESIGNED FOR PRECISION this new heat-treating departme nf Along the 


rear wall are (wo Sentry high temperature hardening furnaces. On the panel 


are Electronih controllers for both furnaces and a Bellis salt bath, plus 
automatic timer jor regulating the length of heating cevcles 


get precise hardening 


controlled fu rnaces 


|. precision heat-treatment is an essential 
part of the fine workmanship that goes into ground- 
thread taps made at the North Attleboro, Mass. 
plant of the Charles L. Jarvis Co. These taps are 
made of high speed steel, hardened at precisely 
controlled temperatures. 


The completely new heat-treating department is 

designed to provide the accurate quality control 

that the Jarvis Company demands. Hardening is 
. performed in electrically heated furnaces made by 
the Sentry Co. As many as 76 taps at a time are 
loaded into each furnace, and heated to the harden- 
ing point in the neighborhood of 2300°F. An 
ElectroniK strip chart potentiometer, with on-off 
control, holds the furnace accurately to one quarter 
of one per cent of the instrument range. 


@ REFERENCE DATA: Write for Catalog 1530, “ElectroniK Controllers.” 


After hardening, taps are oil-quenched, then tem 
pered in a Bellis electrode salt bath. This bath is 
also controlled by an ElectroniK instrument which 
maintains temperature constant at 1050°F. The 
overall result of accurate heat-treating is con 
sistently precise control over hardness .. . a prime 
consideration for producing fine tools. 


Your own heat-treating job, too, can profit by the 
accuracy and dependability of ElectronikK control 
Your local Honeywell sales engineer will be glad 
to discuss your applications . and he’s as near 


as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4503 Wayne Ave., Philadel 
phia 44, Pa. 


Honeywe 


BROWN 


(NSTRUMENTS 


Couttols. 


Which of these 


BASIC MATERIA 


will solve your 


Norton 


Backed by over 50 years of experience 
in electrochemical refining, Norton 
brings you basic materials whose puri- 
ty and properties are carefully con- 
trolled and consistently duplicated. 

‘These Norton electric furnace 
products differ greatly in composi- 
tion and characteristics. ‘T hey are the 
source of the many Norton engi- 
neered prescriptions which have proved 
of immense practical value in widely 
varying processes, 

Moreover, each of them has possi- 
bilities for use which are still undis- 
covered, It will pay you, therefore, 
lo read the following descriptions 
very carefully. Even this partial fist 
Ihay contam the exact combinations 
of properties you need, 


ALUMINUM 
Norton is the world’s largest pro- 
ducer of this basic material — fused 
alumina. Characteristics: high melting 
point, about 3700°F; specific gravity, 
3.95; good chemical stability, neutral 
to most chemical reagents; extreme 
hardness of 2000 Knoop, with great 
toughness; reasonably high thermal 
conductivity, 24) times that of fire 
clay; high dielectric strength, Uses: 
heavy refractory furnace shapes; pure 
oxide and sintered refractories; radio 
tube insulation; porous media for fil- 
tration and diffusion: ¢ atalyst carriers 
and fluid catalysts; heat exchange 
pebbles; wear-resistant parts; labora- 
tory ware, 
METAL 
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processing problems? 


electric furnace products are 


to meet many manufacturing needs 


SILICON CARBIDE (crysroros*) 

Silicon carbide is produced by 
Norton im large tonnages. Character- 
istics: high melting point, disassociates 
at about 4175°F; specific gravity, 
53.20; extreme hardness of 2500 
Knoop, with excellent abrasion and 
erosion resistance; high thermal con- 
ductivity, 7 to 10 times that of fire 
clay; exe ellent resistance to thermal 
shock; maintains great ——— to 
very high temperatures (PCE, 3350°F 

cone 37 to 40); unique electrical 
qualities; relatively low thermal ex- 
pansion; no inversion on heating; 
chemically acidic, with good stability. 
Uses: Spec ial refractories for boiler 
furnaces. ceramic kiln furniture, heat 
treating, hearth plates, high thermal 
conductivity muffles and retorts; elec- 
trical heating elements; lightning ar- 
restors; metallurgical additions; also 
available in a Norton-patented  pro- 
cess for coating graphite in rocket 
nozzles and reaction motor parts, etc, 

for increased resistance to erosion 
by high velocity fuses. 


MAGNESIUM OXIDE 

Fused magnesia of highest purity. 
Characteristics: extremely high melung 
point, about 5.000°R; specific gravity, 
electrical resistivity, 108 ohm 
em at chemically basic. 
Uses: linings for metal melting fur- 
naces; high temperature electrical in- 
sulation; refractories for handling 
corrosive Caustic materials, 


/engineered and prescribed 


FUSED STABILIZED ZIRCONIA 

Norton was the first to develop 
fused zirconia for practical commer- 
cial use. Characteristics: high meltung 
point; thermal conductivity in British 
Units at 2000°F is 6.2 for dense 
shapes, 4.7 for insulating shapes, 2 2.8 
for insulating grain; high resistance 
to abrasion and thermal shock; not 
wet by most molten metals; changes 
from a fairly good electrical imsulator 
at low temperature to a conductor at 
1000°C. Uses: refractories for ex- 
tremely high temperatures, setter 
plates for titanates; furnace linings for 
high temperature gaseous chemical 
reactions; zirconium chemicals; metal 
melting furnace linings: catalyst car- 
riers; heat exchange pebbles; reaction 
engine parts including jet and rocket 
liners. 


BORON CARBIDE 

The hardest man-made material, 
an exclusive Norton development olf 
boron carbide. Characteristics: high 
melting poimt, 4440°R; specilic vrav- 
ity, 2.50; compressive strength, 414,- 
000 pst; bending strength, 44,000 pst; 
self-bonding, unaffected by all acid 
and alkali solutions. Uses: abrasive for 
economical replacement of diamond 
dust im lapping; high purity powder 
of micron sizings for use as refractory 
and in “cermet” combinations; neu- 
tron absorption in nuclear reactors or 
particle accelerators; pressure-blast 
nozzles; wearproof bushings, slides, etc. 
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In these Higgins type arc furnaces tremendous amounts of electrical energy 


relining crude minerals into basic refractory materials. 


BORON NITRIDE 

Refined by Norton to over 98% 
parity. Characteristics: melts or dis- 
associates at 5400°R: a nonconductor 
ol clectricity: weighs only 7 Ibs. pet 
cu. 1s not oxidized in air at 1200°F, 
Uses: anti-stic hing agent for use with 
molten glass or metal; heat-resistant 
lubricant; thermal insulator in vac- 
uum or atmosphere furnaces; « xperi- 
mental refractory or crucible mater- 
al; experimental electrical insulator. 


MANY OTHER MATERIALS 

the high-melting, useful 
materials made available by Norton 
are Special Fused Onsides, Refrac- 
tory arbides, Refractory Boride 
Mixed Borides, Elemental Boron. Re- 
search, development and field testing 


Among 


are be ing conducted on Exp rimental 
Borides, Carbides, Nitrides and Sili- 
cides. Some of these are in regular in- 
dustrial use and new uses are bei 


found for others. 


AVAILABLE IN MANY STANDARD 
OR SPECIAL FORMS 

besides supplying these materials 
in their crude form, more or less as 
they come from the furnace, Norton 
has extensive facilities for processing 
is ready lo 


and fabricating and 


work with you in engineering any of 


these materials to your part ular re- 
quirements, 


GET THIS BASIC 


MATERIALS Be 


are utilized by Norton in clectrochemically 


REFRACTORIES 


Mlaking better products... to make other products better 
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IMPACT EXTRUSIONS ARE 
NOW POSSIBLE IN MAGNESIUM 


P 


Savings in tooling and materials handling plus single-step operation 


assures substantial cost reductions. 


the 


The newest technological advancement in the fabrication 
of magnesium is impact extrusion. As a result, it is now 
possible for more industries than ever before to take full 
advantage not only of the remarkable qualities of the 
world’s lightest structural metal, but also of the many 


benefits of impact extrusions. 


Here, for example, are just a few of the advantages mag 
nhesium impaet extrusions provide: (1) Larger parts and 
more intricate shapes can be impact extruded with less 
pressure than required for other metals. (2) Impaet extru- 
sion die life is extremely good. Many thousands of parts 
have been made on a single set of dies. (3) Parts can be 
made in a one-step operation, instead of a sequence of 
steps required by other methods. (4) More impact extru- 


vou can depend on DOW 
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sions can be made from a pound of magnesium than from 
a pound of any other metal. 


In addition to the advantages of the process, magnesium 
contributes its own properties which make it exceptionalls 
useful wherever strength and light weight are design fac 
tors. Its one-third lighter than aluminum. [Us strong and 
rigid. It has excellent resistance to many organic chemicals 
and oils, It possesses good electrical conductivity. 


Why not consider magnesium impact extrusions to help 
reduce your «+30 help boost your produc thom... te 
help solve your problems. For more data pertaining t 
your operations, write to us directly. THE DOW CHEMICAL 


COMPANY, Magnesium Department, Midland, Michigan. 


MAGNESIUM 


bm 
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TYPIFYING the fast, low-cost 
EASY-FLO and SIL-FOS produc 
tion formula is this brass sleeve 
and stamped steel case assem 
bly. Parts are positioned in jigs 
with the alloy preplaced — then 
assemblies are induction brazed 
6 at a time in 31 seconds. Un- 
skilled labor does it all 


NOT LIMITED TO NEW DESIGNS 


Numerous parts joined by other 
methods have been redesigned 
for EASY-FLO and SIL-FOS braz- 
ing's faster production and lower 
costs. Likewise, many cast and 
forged parts have been changed 
to EASY-FLO and SIL-FOS brazed 
assemblies of stampings and sim- 
ple screw machine pieces. 


HANDY & HARMAN 


elhis is the process that opens the door to amaz- 
@ ing speed, reliability and economy in the pro- 
duction of metal assemblies. 

It’s the process that... 

(1) assures exceptional joint strength plus the 
ductility to withstand any stresses an 
strains the joined metals will take. 
naturally and consistently makes joints; 
are liquid and yas- tight —also high 
trical conductivity, heat transfet 
sistance to corrosion. / 
joins thin metals without —— o 
heating. 
makes possible fast, proof metal 
ing with unskilled 
brings metal joining costs down to surprip- 
ingly low 

It's the Process that deserves first conside 

in the stage because that's ur 

roduct’s quality and cost of pogd 
tion are determined. {| 
LET OUR FIELD ENGINEER /HELP 


He will place at your service the n Kxfimum 
technical knowledge about 
brazing and practical experience 

plication available today. He'll cal 

without obligation. Just write and 4 


alloy 


FOR THE FACTS IN PRINT 
Bulletin 20 gives the complete 
EASY-FLO and SIL-FOS story plus a 
lot of valuable information about 
joint design and fast production 
brazing methods. Write for a copy. 


OFFICES and PLANTS 


HANDY & HARMAN ovo 


CHICAGO 


CLEVELAr 


General Offices: 82 Fulton St., New York 38, N.Y. OETHO 
DISTRIBUTORS IN PRINCIPAL CITIES | 


DECEMBER 1953; PAGE 


ecee” 
\gw-C0S 
fast 
| . net's key 11) ’ 
the Modern Desig 
A 
¥ 
¥ 


Inspection Problem 
| 


Solved with 


Westinghouse Fluoroscopy 
Advisory Service Available 


W estinghouse now offers industrial fluoroscopy as well location and identification of defect areas and fo 
as conventional X-ray techniques, These 1 ethods have automatic rechanneling of taulty grains. Results qu 
solved difficult problems; Westinghouse will be happy to positive, low-cost Inspection without costly, cumbersor 
consult with you on any special inspection problems film requirements 

At the Hercules Powder Plant, in DeSoto, Kansas, the If you face a tough inspection problem it will pay you 
Westinghouse Fluoroscopic unit (above) has been de- to investigate Westinghouse Fluoroscopic equipment. 
signed for internal inspection of explosive powder grains Westinghouse is equipped to apply the best technical 
for airborne rockets. At left 1s the operator's booth, at assistance to the solution of your particular Inspection 
right the conveyor. This X-ray unit permits a continu- problems. Call your Westinghouse representati 
ous stream of large, cylindrical grains to be thoroughly write to Westinghouse Electric Corporation, Dept 


inspected by a single operator, Design provides for easy »519 Wilkens Avenue, Baltimore 3. Marvland 


X-RAY DIVISION - WESTINGHOUSE ELECTRIC CORPORATION - BALTIMORE 3, MARYLAND 


FLUOREX 

PORTABLE UNITS 
X-ACTRON 
WESTLINE CABINETS 
MONOFLEX 

PFX 

FLUORADEX 
DUOCONDEX 
SERVICE 
ACCESSORIES 


you CAN BE SURE...1F iTS 


Westinghouse 
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CARBONITRIDING AND ARMOUR 
AMMONIA INCREASE PRODUCTION 
AT PEARSON COMPANY 


New processes 


Those carbonitriding and brazing furnaces above mean greater 
production and satety at the Pearson Industrial Steel Treating 
Company in Chicago. And Pearson specifies Armour's pure, dry 
ammonia and dependable service for their carbonitriding 


All through the metal treating field, plants are using every 
improved process they can to provide their clients with better 
work Since many ot these new processes require ammonia 
more and more companies like Pearson are calling on Armour 
ammonia and service for best results 

Carbonitriding has reduced costs and increased safety in many 
plants. And Armour men were there in many Cases to give ad 
vice and help on installations. Those men in Armour’s Techni 
cal Service Department are equipped and ready to help you in 
your installation 

Since 1947 Armour has sponsored a fellowship at the Massa 
chusetts Institute of Technology for the study of carbonitriding 
and other modern metal treating processes. That knowledge is 


basic research, and available to you 


The booklets offered at right will show you how to put this 
knowledge to work in your plant. Write today for free copies 
If your ammonia problem is unusual or pressing, write us today 


giving full details of your requirements 


Clip and mail this today ! 


Applications of Dissociated Ammonia ” 


uJ 
Ammonia Installations for Metal Treating * 


The Nitriding Process Carbonitriding * 


Name 


You can depend on Armour’s ammonia and service 


Armour and Company + 1355 West 31st Street + Chicago 7, Ill 
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Typical set-up for testing 
bending stress in bar stock. 


You won't waste money processing substandard ma- 
terials if you use physical testing at several stages 
of production. 


Incoming Materials — You can quickly and easily 
check the quality and uniformity of incoming raw 
material and parts, Materials not up to your stand- 
ards can be rejected before flaws show up in ma- 
chining or assembly. 


Sub-Assemblies — By regularly testing sub-assem- 
blies, you can check the quality of welds, riveted 
joints or other operations, Faulty operations can be 
remedied before a large number of substandard parts 
are produced, 


Finished Products — Sample testing of finished 
products will assure that your products meet your 
company standards. Customer complaints will be re- 
duced and returned products minimized. 


You can test practically anything with a Richle Uni- 
versal Testing Machine, Because it has five standard 


RIEHLE 


TESTING MACHINES 


Division of American Machine and Metals, Inc. 
EAST MOLINE, ILLINOIS 
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How 


Physical 
Testing 
HELPS 
METALS 


ENGINEERS 


scale ranges, the Riehle Pendomatic Universal Testing 
Machine is the equivalent of five testing machines 
in one. You merely turn the selector knob to the 
proper range and conduct your test. Accessories and 
special tools are available for special tests. 


Riehle Universal Testing Machines are built with 
hydraulic or screw power loading units. Each type 
is available in a variety of sizes with capacities up 
through 400,000 Ibs. 


Write for illustrated catalog containing speci- 
fications and accessories to Dept, MP-1253. 


Riehle Universal Testing Machine checking tensile strength 
of a finished part. 


‘Biz 
i ONE TEST 1S WORTH A THOUSAND EXPERT OPINIONS 
“ONE TEST 1S WORTH A THOUSAND EXPERT OPINIONS” 


Atmosphere Generator 


Fergusor 


Equipment Corp. has an 


nounced a new endothermic type of 
protective atmosphere generator for 
protecting metals during heat treat 
ment. This generator features a rec- 


the smaller 


sizes and centrifugally cast alloy re- 


tangular alloy retort i 


izes. Radiant tube 


the larger 


tort in 


type elements can be changed during 


operation. Flow meters and regu- 
lators, safety equipment and auto- 
matic temperature controls, auto- 
matic atmosphere control apparatus 


and gas enrichment are available. 


For further information cirele No, 1672 
on literature request card on p. 32-B. 


Ferro-Beryllium 
A master alloy of 5‘- beryllium in 
the Beryllium 
for making beryl- 
steels. The 
ful the 
hardenable 18-8 
V2B. 


attempts to add beryllium to 18-8 


iron, announced 


by 


Corp., designed 


ium additions to stainless 


alloy has proved succes in 


newly developed 


stainless steel known a Previ 


ou 
tainless proved impractical when high 


hardne advantages produced 


brittlenes 


were 


negated by extreme and 


poor machinability. V2B has brought 


beryllium back into the picture. 


For further information circle No. 1673 
on literature request card on p. 32-B. 


Cutting Oil Base 


Dasco, a new soluble base oil, has 
been especially formulated for metal 
cutting and grinding by D. A. Stuart 
Oil Co. It can be used in leaner mix- 
tures than ordinarily recommended 


for soluble oil 
t 40 to 1 for 


or 


Mixtures usually start 


milling, drilling, turn- 


awing and reaming. 


Grinding mixtures leaner than 100 to 


1 have given good result 
For further information circle No. 1674 


on literature request card on p. 32-B. 


Vetal Remelter 
The Nolan Corp. has announced a 
for 


soft metals such as babbitt, solder, tin, 


& 


capacities are avail 
10,000 Ib. with op 


elf-contained unit remelting of 


and 
This 


feature 


zine, lead 


lead alloys. 
furnace 
compact design, 


automatic load 


ing, enclosed 
melting pot, op- 
tional means of 


pouring molten 
metal and 
cooled molds. Pot 


able from 600 to 


wate! 


tional oil, gas or electrical firing for 
selectively timed preheat and auto 
matically controlled temperatures up 


NEW PRODUCTS 


to Sov Fk. for standard models, and 


1000° F. for optional designs 


For further information circle No. 1675 
on literature request card on p. 32-B. 


New Abrasive Belt 
Minnesota Mining and Manufactut 


ing Co., has announced a new type 
heavy-coated abrasive belt, combining 
the polishing characteristics of hand 
coated glue and grain set-up wheels 
and belts. Pre 
liminary field 
tests have shown 
that use of the 
new belt in 
creases produc- 
tion with addi- 
tional economies 


n polishing costs, 


the firm tated. 
The heavy min- 
eral build-up of 
the belt opens up under work pres- 


Stretcher Leveler 
stretches levele 
the Medart Co 


Details on its new 


have been issued by 


This new machine is completely auto 
matic in operation. The piece to be 
leveled is placed between the yriyp 


jaw 


by the operator and pushbutton 


control initiates the clamping of the 


grip jaws. The machine automatical!| 
travels at a high rate of take-up speed 
and shifts down automatically to a 
low speed stretching cycle, and a 


the set 
the 
stopped, the 


the 


of 


auto 


ool 


tretch 1 


pre percentage 


reached, evel 
matically tretching eyl 


nder unloaded and 


The 


treme 


aw opened 

machine can be set 
length of 

The 


of producing a 


from its ex 
15 ft. down to 10 ft 
tretching cylinder j 
tretch 
of 


apatie 


continuously, and etion 


bor further information cirele No. 1676 
on literature request card on p. 32-B. 
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sure, presenting fresh abrasive grain 
particles to the work piece. The new 
belt is available in grit 60 and grit 
150 aluminum oxide mineral in all 
standard widths and lengths. 


For further information circle No. 1677 
on literature request eard on p. 32-B. 


Vapor Degreaser 

Significant improvement of vapor 
degreasing equipment is claimed by 
Metalwash Machinery Corp. Its fea 
tures include: obstruction free tank 
walls, recessed condensing coils, re- 
removable 


ed condensate tray, 


pump chamber and water 
of olid 


tenance and demand-type control ot 


separatol 
tainless steel, one-end mat 
water into the condensing system, The 
recessed multi-tiered condensing coil 
extends for the full length of the de 
greaser., Design permits conversion of 
a straight vapor deyreaser to a vapor 
spray degreaser by the user. Simpl 
installation and maintenance are 
claimed. 

bor further information circle No. L678 
on literature request card on p. 32-B. 


Spot Welding Gun 
The Aircospot 
pot welding gun by Air Re 


gun, a new light 


weight 
duction, uses a 3/32-in. nonconsum 
able thoriated tungsten electrode and 


shield. It 


welds on stainless, mild 


an inert-ga makes in 


stantaneou 


and alloy steels, without the aid of 


jigs or fixtures. The unit consists of 


a hand gun, control panel and all 


motor-generator set or rectifier type, 
is required. The gun is water-cooled, 
and uses helium or argon, or a mix- 
ture of the two, for a shield. High fre- 
quency is not required. The gun is 
rated at 250 amp. and welds may be 
made on sheet 
thick. 


is unnecessary. The 


metal up to %& in. 
In most cases, a back-up plate 
operator need 
only position the top sheet on the 
piece to which it is to be joined, 
position the gun and pull the trigger. 
The operation is completed in ap- 
proximately one second. 


For further information circle No. 1679 
on literature request ecard on p. 32-B. 


X-Ray Film 

A new ultra-fine-grain 
X-ray film has been developed by Du 
Pont. Known as Type 510, the film 
(10 to 20 
examine low- 


industrial 


can be used at low voltages 
peak kilovolts) to 
opacity materials such as aluminum 
With 


X-ray or betatron equipment, it may 


and magnesium, million-volt 
be used to examine steel up to 3 in. 
thick. The new film can be 
particular 
where very minute detail is 


used to 
advantage on _ subjects 
desired, 
since the fine-grain emulsion permits 
detection of tiny flaws in, for exam- 
ple, spot welding of aluminum sheet 


Continuous Roller 
Hearth Furnace 


Continuous 


Pusher Furnace 


Rotary Hearth Furnace 


R-S FURNACE TYPES 


Hi-Head @ Batch @ Rotary Hearth @ Continuous 


Belt Conveyor @ Continuous Chain @ Continuous 


necessary hose and cable assemblies. 


Pusher @ Continuous Pusher Tray @ Pit @ 


n order to use this equipment, a 
I Continuous Roller Hearth @ Car Hearth 


standard d-c. power source, either 


METAL PROGRESS; PAGE 14 


| 
| J | 
: | | 
| => 
Batch Furnace 
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is «ae 


i for 
out calcium-tungstate 


Type use with 
intensifying 


screens, 


For further information cirele No. 1680 


on literature request card on p. 32-B. 
Grinding Aluminum 
Extrusions 

Jecause aluminum extrusions usu 
ally come in 21-ft. lengtl the han 


dling problem for any form of grind 
ing has been difficult and costly. The 


operation can now be performed at 

substantial saving with the Curtis cloth belts. This setup, shown in the 
Straight-O-Matic machine in conjune- accompanying photograph, accon 
tion with Carborundum’s abrasive plishes the polishing of extruded 


Continuous Belt Conveyor Furnace 


Continuous Chain Furnace 


Hi-Head Furnace 


R-S FURNACE CORP. 
4555 GERMANTOWN AVENUE 
PHILADELPHIA 44, PENNSYLVANIA 


A SUBSIDIARY OF 
HARDINGE COMPANY, INC. 


iluminum so has 


the 


formerly 


rapidly 
to 


needed 


that it 
backstand 
to 


eliminated five SIX 


operations meet 


production requirements 


belt, 


pel 
to 


pa 


120-vrit 
to ly» ft. 
ufficient 


with a 
of 10 
found 


feed 


has 


at a 


peed 


mit been 


remove urlace 
the 


witl 


hes 


Sur fac ‘ 


imperfections or from 


obtained 


extrus 


or 


120 to 400 grit are suitable for 


ing. Oil, grease water m be 


ay 


used in addition to dry grinding. 


For further information circle No. L681 
on literature request card on p. 32-18. 


Coolant Cooler 


A new coolant cooler for high 
produc tion machining operations on 
hones, lapper surface grinders, 
thread grinder 
and other appli 
cations requiring ae j 
greater control 
over coolant tem 


perature an 

nounced by Web 

ber Manufactu 
ing Co., Ine, It 

designed for normal installation it 
the coolant line between tl pump 
and the nozzles, Coolers are available 


of 
all coolant application 


in a variety capacities and size 


for 


For further information circle No, 1682 
on literature request card on p. 32-1. 


Hardness Testers 
rhe first hand-operated metal hard 


tester 


ne to provide automatic load 
changing and magnitied optical read 
ing have been announced the 
Opplem Co., Inc. The new instrument 


ailable in both 


changing 


uperhes 
Automat 


ana 


tandard ranve 


of loads is done quickly and simply 
by turning a dial which immediately 
witches the loads in the interior of 
thie trument With thi new and 


CXCIUSIVE tester 


iture, 


DECEMBER 1953; 
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cent factory tests, was able to equal deep black color; 102 Aluminum 22-mev betatron by using a “magna 


and better testing times of a com creates an even, light vray finish scanning” technique. Magnification of 
pletely automatic instrument. The which looks like a coating of alumi the rifles 


Was ace omplished by al 
speed of load ap plication is re rulated num Production neces have with 


geometrical enlargement with the 
by a built-in oil damper with an ex tood 100 hr. in salt spray. 


placed & ft. from the specimen. 
ternal control. The testers are able 


arve o-spec en iste ce Wa 
bor further information circle No. 1684 

on literature request card on p. 32-B. and the target-to-film distane: 
For further information cirele No. 1683 This resulted in a magnification 
on literature request card on p. 32-B. 


to accept samples up to 7% in. thick. 


tor of three. The scanning 


Largest Radiograph 


ersed was about 40° which resulte: 
A 40 by 120-in. radiograph, the 


Resin Finishes largest yet produced on a single piece 

Two new products have been an of film, was displayed at the National 
nounced by Parker Rust Proof Co. Metal Congress in Cleveland by Allis- 
Parcolac 101 Black and Parcolae 102 Chalmers Mfg. Co. The giant mag 
\luminum, pigmented phenolic resi: nification of two Winchester rifles was 
finishes. The 101 Black produces a accomplished with an Allis-Chalmers 


F & D FURNACES 


ENGINEERED + 


for your specific requirements 


in the center of the X-ray beam 
ing swept across the full length 
the specimen. This technique 

employed in industrial radiovra 
ta heen suecessful in revealing 


tails of flaws down to 0.001 ir 


bor further information circle No. L685 
on literature request ecard on p. 32-B. 


Heavy Press 
The Cleveland Crane & Engi 


ing Co, announce their entry into 


heavy pres field with the introd 
tion of a completely new line 
sses of 160 tons capacity 
new “Wickliffe” presse 
ended for use uch 


NORMALIZING FURNACE FOR SEAMLESS TUBES 
@ 30 TONS PER HOUR e@ 


ALUMINUM e BRASS e STEEL © COPPER District Representatives 


Annealing @ Forging Jersey City, N. J. 
Billet Heating @ Short Cycle 
Seale-Free Hardening Malleable Annealing 
Bright Annealing @ Normalizing Los Angeles, Calif. 
Bright Hardening @ Quenching and Heat 
Controlled Atmosphere Treating Machines 
Scale-Free Annealing @ Hardening Detroit, Mich 
Carburizing @ Continuous Conveyor 
Drawing Rotary Hearth 
Enameling Radiant Tube Pittsburgh, Pa. 


Cleveland, Ohio 


Allentown, Pa. 


Houston, Texas 


Send for Free Descriptive Bulletin Toronto, Canada 


FLINN & DREFFEIN Exgcuceriug Co. 


27 East Monroe Street Chicago 3, Illinois 


blanking, piercing, trimming, light 
embossing and drawing. The equip 
ment shown in the illustration is a 


single-action, straight-side, double 


crank mechanical press, rated at 245 
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CA-150 Semi-Continuous 
Clean Hardening Furnace... 
150 Lbs. Per Hour of 

Small Parts 


CA-150 will produce large profits on a low initial investment. 
CA-150 unit with a built-in generator can be installed 
anywhere at a very low cost. All you do is connect up 

the gas and water and plug in the electrical supply. 

Investigate the CA-150 Clean Hardening Furnace. 

It will solve many of your heat treating problems! 


INDUSTRIAL HEATING EQUIPMENT CO. 


Manufacturers of Industrial Furnaces and Oil Burners Since 1917 


3570 FREMONT PLACE 


DETROIT, MICHIGAN 


timer initial tem-_ 


ure head. 


tem to speed and unify heating. 


ew Low-Stress «.. Hi-Heat (1500° to 
ne" Recuperator of Proven Construc- 


ompletely 
ystem...Dual Heat Distributing Outlets. 4 


“ABSOLUTELY FOOL 


ROOF RECUPERATION. 


Drawing an ingot from one of the 
twenty soaking pits designed and 
constructed by ftus at United 
States Steel Corporation’s new Fair- 
less Works. 


~~ > 
- 

ae 
‘we 


True perspective drawing of a bat 
tery of Loftus ingot heating furn 
aces. Note that the recuperators are 
wholly integrated entire pit body 
is rigidly bound and completely insu 
lated access stairs and walkways 
facilitate normal operation and 
maintenance 


The Loftus top-fired recuperative pit furnace 
combines all the accepted improvements in the 
modern ingot heating furnace PLUS new fea- 
tures designed to accelerate production 

improve temperature uniformity .. . increase 
fuel economy . . . and reduce pit maintenance 
and steel conditioning costs. The improved 
Loftus tile recuperator reduces leakage and 


will be made available upon request. Ask for latest litera. 
ture describing in detail Loftus 2-way top-fired recuperative 
soaking pits. 


ENGINEERING CORPORATION 


Designers and Builders of Industrial Furnaces 


610 Smithfield Street, Pittsburgh 22, Pennsylvania 


provides a ‘““Thermal Flywheel” which helps 


return the pit to normal operating temperature 
in the shortest possible time after charging. 
Each Loftus Pit Furnace features “Heat 
Acceleration” . . . synchronized to ingot charg- 
ing temperature to increase production; 
and *‘Flame Tempering,” to prevent overheat- 


ing, and to insure uniformity. Write today. 


Actual operating data on Loftus Pit Furnaces 


(with PIT FURNACES 
F 
“4 ~ 


Christmas 


and a 


Prosperous 
New Dear 
To All Our Friends 


ZIV STEEL and 
WIRE Company 


tons. Its bed 


equipped with air cushions. 


For further information cirele No. 1686 
on literature request ecard on p. 32-B. 


Carbide Tool Finisher 
\ new method and a new machine 
or the final finishing of carbide 


speed tool 


by Hammond Ma 
chinery Builders. 
It feature a 
tungsten carbide 
faced platen, a 
entional 
table, 


abrasive 


work and 
belts in diamond 
The 


finishing after 


place of 


wheels equipment is for final 
rough grinding with a 


ilicon carbide wheel, 


For further information circle No. 1687 
on literature request card on p. 32-B. 


Rotary Hearth Furnace 


The Waltz 


shown here 


hearth 


a hearth 7 ft. 6 


rotary furnace 
has 
outside diameter with a 30-in. colum: 
height is 


column on the hearth of thi 


Chambe1 15 in. The center 


furnace 


forms a heating 


doughnut-shaped 


chamber. The burners fire tangential 


! 
ly and against the ction of ro 


tation of the table. TI 


THERMO ELECTRIC extension wires utilize the 
most advanced synthetic insulations — they 


maintain accuracy by protecting wires 
Industry, 


whether it be 

aircraft, chemi- 

cals, petroleum, 

plastics, metals, or 

any other field that 
requires accurate tem- in one 
perature measurement, for 
profits from our experience 
and complete wire-making 
facilities. Our plant handles 
all phases of wire-making 
and thus maintains uni- 
formly high quality. 
Standard wires are 
shipped from stock, 

special orders 


GET DETAILED DATA; 
WRITE FOR BULLETIN 31-H seematle. available 


TODAY. Ol en Testing Machine 


Thermo Electric 


length 
FAER ‘AWN NEW JERSEY 


from moisture, petroleum products, 
and most other chemicals, even 


m and the blower are mounted « 


after extensive use at tempera- the base of the furnace making 


tures as high as 600°F. This 
means longer service for 


furnace’ self-contained. 
a separate structure, removable 
The 


operations of 


top i 


j 


piece, furnace is suited 


wires, less replacement conti! 


uous either 


cost for you. forging or heat treating and can be 


used for 


2300° F. 


temperatures of 1200 to 


For further information circle No. 1688 
on literature request eard on p. 32-B. 


Extensometer 

A new high-magnification exten 
lengths of 0.4 
from Tinius 
Co. for 1/16 


ometer tor 


pare 
0.5 in. is now 
specimer The 
0.4-in. 


mended for 


model 


gage 
tandard 0,115-1 
eter Extreme 


specimen 


weight, the Type S-9 


someter is used with the O|} 
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COMPACT G-E HEATERS FOR BRAZING FIT PERFECTLY INTO NEW STRAIGHT.LINE PRODUCTION SETUP AT THE SACO LOWELL CO. 


Rejects Eliminated in Gun-jacket Assembly 


Saco-Lowell Company speeds production, 
cuts costs with G-E Induction Heaters 


“Tn planning our machine-gun production program, we find G I 
induction heaters assure us the high-quality brazing necessary to 
meet strict Ordnance Department requirements.” says FLA. Skinnes 
Chief Engineer, Rdwards Plant, Saco-Lowell Shops. Biddeford, Maine 

At Saco-Lowell, brazing rejects are a thing of the past. Only spot 
checks are necessary for product inspection, because G-E heater 
provide a strong, uniform braze time after time. Saco-Lowell save- 
on operator traming too, because use of these semi-automatic G-l 
heaters is mastered easily in a few hours. 

To learn how you can profitably apply induction heat to your 
metal processing—in brazing, forging, hardening, or annealing 
contact your nearest G-E Apparatus Sales representative today. And 
write now for new, modern-metal-processing bulletin GEA-5889 on 
furnace and induction brazing to General Electric Company. Section 
720-122. Schenectady 5, N.Y 


GENERAL ELECTRIC 


G-E INDUCTION BRAZING 


SELECTIVE HEAT 
of bearing breach to barre 


ire brazed per hour 


DECEMBER 


“a 
\ 
jacket, Sixt 
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RADIO TRANSMITTER 
PARTS 


Made From Brass Powder 


For Quality At Low Cost 


The above two parts are A and B in this radio trans- 
mitter driver grid. They are pressed from a 90-10 brass 
powder by American Sinterings of Watertown, Conn., 
for the Radio Receptor Company to provide the re- 
quired dimensional accuracy, strength and corrosion 
resistance at low cost. Perhaps these brass powder 
applications will suggest some production shortcuts 
for you. 


The larger of the two brass powder parts requires 
only the drilling and tapping of two end holes prior to 
plating for assembly. The alternative method of produc- 
tion would undoubtedly be extrusion from bar stock 
entailing not only the drilling and tapping, but elabo- 
rate milling to form the slot and channel (with consid- 
erable scrap loss) and a cut-off operation as well. The 
tolerances held in this powder part are of the order 
of + .005. 


Production of the smaller part by powder metallurgy 
involves only the drilling of one hole. If extruded, both 
ends of the part would have to be milled to achieve the 
required contours and a cut-off as well as the drilling 
operation would be necessary. 


To provide d 9 s and metallurgists 
with a concise reference to the factors which 
should be considered in designing for powder 
metallurgy, we—the makers of Horse Head metal 
powders—have published a 32-page handbook 
FACTS ABOUT PRESSED BRASS and other non- 
ferrous POWDER PARTS. Ask us for a copy. 


e THE NEW JERSEY ZINC COMPANY 
wneumee, 160 Front Street - New York 38, New York 
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51 electronic recorder for detecting strain under both 
elastic and plastic tension tests. Easily snapped on to the 
specimen, this small, sensitive instrument is provided with 
magnifications of 50, 100 and 200. Overall dimensions of 
the S-9 are approximately % x % x 1 in. As the specimen 
stretches, the activating knife edge on the extensometer 
moves, which in turn moves the core of the differential 
transformer. This movement creates an a-c voltage which 
is amplified to rotate the recorder drum in direct propor- 
tion to the strain on the specimen. 


For further information circle No. 1689 on card p. 32-B. 


Extensometer 

A recorder type extensometer designed to produce 
stress-strain diagrams with high strain magnifications 
and low magnifications, respectively, below and above 
the elastic limit of materials has been announced by 
Baldwin-Lima-Hamilton Corp. Ten strain magnifications 


ranging from 5:1 to 200:1 are provided at three positions 
on extensometer slide and horizontal arms, by the use of 
extension arms, and by selection of three magnifications. 
Dual magnification is accomplished by switching. This 
extensometer can, bee used on wires, flats, and rounds. 


For further information circle No. 1690 on card p. 32-B. 


Surface Protection 

Results of tests of strippable plastic coatings are shown 
on these mild steel panels. The surfaces were cleaned, 
then dipped partially or entirely in a new coating made 
by Ernst Bischoff Plastics Div. The panels were hung 


in test cabinets at 100° humidity, 100° F. for one week. 
The circular pieces were exposed to outdoor weather for 
the same time. Dark areas are corrosion product. 


For further information circle No. 1691 on card p. 32-B. 
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IN MANUFACTURERS’ L TERATURE 


Abrasion Tester 


Sulletis on durable precision instru 
ment for testing resistance of surfaces to 
abrasion. Taber Instrument 
1713. Abrasive Testing 

Bulletin No. 6 on methods of running 
production test n metal abrasives. Har 
rison Ab e Du 
1714.) Abrasive Wheels 

Operating suggestions and recom 
mended wheels for finishing tainles 
Manhattan Rubber Du 
1715.) Adhesives 

Bulletin describes polyurethanes and 
their use in bonding steel to steel, alumi 
num to aluminum, magnesium to alumi 
num. Monsanto hemical 
1716. Air-Gas Mixer 

3ulletin L-700 gives engineering and 


application data-on air-gas proportional 


mixer. Eclipse Fuel Eng'g 

719 
1717. Alloy Castings 

Data folders on two types of alloy steel 
castings. Composition, properties, harden- 


ability bands, uses. Unitcast 


1718. 
$-page 
heat 


Alloy Castings 
bulletin on alloy castings for 
Ohio Steel Foundry 


Alloy Steel 


treating 


1719. 


16-page book on type 9115 low-alloy 
high-strength steel. Properties, fabrica- 
tion, welding. Great Lakes Steel 


720. Alloy Steel 

40-page book on heat treated 
plate for maximum 
resistance. Details 
nical data. Jones 

32-page 
Propertic 
uses, U.S 
1722 


alloy steel 
abrasion and impact 
on uses; 12 pp. of tech 
& Laughlin 


Alloy Steel 

book on abrasion resisting : 
fabricating 

Steel 


Alloy Steel 
68-page “Aircraft Steels” 


revised military specification 
list. Ryerson 


tee! 
characteristics 


book includes 
Also stock 


1723. Aluminum 


8-page folder on aluminum roll formed 
shapes. Reynolds Metals 
1724. Aluminum Extrusions 


Data on services in the field of 
num extrusions. Himmel Bros. Co. 


alumi- 


1725. Aluminum Strip 

20-page book gives technical 
five grades of aluminum strip 


1726. 


data on 
Scovill 
Ammonia for Heat 
Treat 

Booklets on “Applications of Dissociated 
Ammonia “Ammonia Installations for 


al Treating “Nitriding Process” 
‘arbonitriding’. Armour 


1727. Atmosphere Furnace 
Booklets H 53-8 on batch-type radiant 
tube furnaces for gas carburizing, mar- 


quenching, dry cyaniding, and other heat- 


treating operations. Surface Combustion 


1728. Atmosphere Furnace 
Information on mechanized batch-type 


atmosphere 


furn 


gas carburizing, clean 


ices for ga cvaniding 
hardening or cat 
Furnace 


bon re Dow 


17 


Bulletin 


storation 


Barrel Finishing 
LCC-53-1 on compounds for 
barrel finishing, descaling, deburrit 
finishing, coloring and burnishing. Lord 
Chemical Corp 
1730. Bending and Cutting 
Folder describes hand and air 
bender-cutter and its 
Richards 
1731. 
16 page 
propertie 
Corp 


) 


operated 


applications. J. A 


Bervilium Copper 
booklet on application and 
s of beryllium copper. Beryllius 


Bimetal Applications 
32-page book on application of ther 
mostatic bimetal. Property charts for 30 
types. Design formulas. W. M. Chace 


1733. Black Oxide Finish 
Folder on penetrating black finish for 
ferrous metal. Puritan Mfg 


1734. Blackening Stainless 
Bulletin on process for blackening; 
stainless steels, cast and malleable iron 


Mitchell-Bradford 


1735. Brass 


80-page book on properties and uses of 
brass forging sand casting and 
machinings. Mueller Brass 


1736. 


rods 


Brass Foundry 


Article discusses sand in the bra 
foundry. Lavin 
1737. Brazing 


Bulletin 124—on 
ess—shows 


brass for 


salt bath brazing 
how it is possible to 


proc 
ubstitute 


copper oad develop joints of 

adequate — stre ngth for most teel a 
semblies. Ajax Electric 

738. Brazing Alloys 

Bulletin on application of six types of 
copper and silver brazing alloys. United 
Wire & Supply 
1739. Brazing Applications 

48-page manual on all aspects of silver 
brazing applications and problems. Amer 


Works 


Platinum 


1740. Brazing Stainless Steel 
Illustrated booklet, “Bright Annealing 
Hardening and Brazing Stainless Steel 
describes conveyor furnace and bright 
brazing alloy. Sargeant & Wilbur 


1741. Bright Annealing 
Reprint on bright 
in atmosphere 
1742. 
16-page 
burners 
1743. Burners 
Zulletin 123 on new 
for multi-purpose furnaces. 
ican Mig 
1744. Burners 
20-page catalog of oil, ga 
tion burners. Petro 
1745. 


92-page 


ican 


annealing of copper 
furnace. Holcroft 
Burners 


bulletin on selection of ga: 
Western Products 


eries of burner 


North Amer 


and combina 


Carbide Tools 


catalog of standard and variou 


pen irbide tipped and id carbide 
on ‘ Tool Cr 
1716. Carbon Control 

Technical report on instrument for con 
trol of « irbon potential of furnace atmea 
pheres. Lindberg Engg 

749 
1747. Carburizing Salts 

Folder on salts for liquid carburizing 


Swift Industrial Chen 


1748. Cemented Carbides 
10 page bulletin on use of 

carbide in wearproofing 

equipment Carboloy Dept 


1749.) Cemented Carbides 
64-page ‘ 


ical 


cementec 


atalog 52 give latest informa 


tion on carbide tooling. Completely illu 

trated details on all types of cutting tool 

Handy tablk for grade election an 

cutting speeds. Kennametal 

1750.) Centrifugal Castings 
62-page book on centrifugally cast iror 
teel, gray iron part ASTM specifica 


thon American Cast Iron Pipe 


i 


pulverizing 


i 


This 32 


sential 


Powders 
book 


facts of ck wh 


gives the es 


pow det 
‘ 


metallurgy fon POW 


ders. ‘Tables and graphs of prop 
erties ine exceedingly well pre 
sented. Desion data are plotte da 


ind 


i funetion of molding pressure 


amount of binder. Electromagnetic 


data are viven for six types ot pow 


der. Pertinent mathematical formu 


las and a complete bibliography ot 


105 references are imelided The 
book is printed in three colors 
which are used to increase the clat 


ity of data presentation, rather than 


fon plash Antara Chemicals 


if 


1751. Chromate Coatings 
Folder gives characteristics and uses « 
chromate conversion coatings on nor 
ferrous metal: Allied Research 
752. Chromium Cast Tron 
“Abrasion - Resistant High - Chromium 
Iron” on how to make and use abrasior 


resistant iron castings efficiently 


Metallurgical 


1753. Chromium Stainless 
Folder on Use of chromium 
tee! table of analyses and 

Lebanon Steel Foundry 
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surface hardening 


yesterday 


It's a far cry from the working model of the early 


Cincinnati Flamatic hardening machine shown at left to the 


“do-the-impossible” machines being run off today 
in the Flamatic Heat Engineering Laboratory. While 
the early machine hardened small gears in 

actual production and (among other things) helped 
to break a critical bottleneck in production 

of automatic 90 mm. gun loaders... 


today 


one of Cincinnati's latest Flam 


ics (below) 

is hardening ball retention racewgys in the assemblies 
for mounting propeller blades t 
talk about. Races must be surfa 


go on aircraft we can’t 
e hardened to rigid 
specifications, before bearings/are installed in the large 
assemblies. The work holding/fixture by itself is quite 
a masterpiece. While Flamatjfcs are getting bigger 


and more versatile, the origfnal principles still apply: 


concentrate heat, control t#mperatures and confine hardness. 


Flamatic’s new modern heat engineering lab can handle 
your heat treat problems from development right 
through to production. Write for Catalog M-1724. 


| 
‘a 
= 
— 
in flamatic selective 
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754. Cleaning Aluminum 

12-page bulletin on cleaning process for 
preparing aluminum and magnesium for 
welding. Northwest Chemical 


1755. Coating Aluminum 
Bulletin on anodic coating of high 

hardness for aluminum alloys. Anodic 


1756. Coatings, Metal 

High-vacuum evaporation of metals set 
forth in detail in 12-page booklet. Con- 
solidated Vacuum Corp. 


1757. Combustion 

Bulletin AD-607 on oxygen index of 
combustion processes. Arnold O. Beck- 
man 


1758. Combustion Control 

20-page booklet on combustion of vari- 
ous fuels and portable instruments to 
measure content of oxygen and com- 
bustibles. Cities Service Oil 


1759. Compressors 

12-page data book 107-C gives engineer- 
ing information on characteristics of 
turbo-compressors. 18 types of application 
described. Spencer Turbine 


1760. Contouring 

8-page brochure on three-dimensional 
duplicating facilities for production of 
airframe sections and dies and molds for 
metal products. MPM, Inc 


1761. Controlled Atmospheres 

Bulletin on Dewpointer for reading of 
atmosphere in field and laboratory. Read- 
ily portable, operating on a.c. or enclosed 
battery. Illinois Testing Labs 


1762. Controlled Atmospheres 
24-page bulletin describes production 
problems with reference to dry atmos- 
pheres. Pittsburgh Lectrodryer 


1763. Copper Alloys 
64-page book on free-cutting brass 
copper and bronze. Chase Brass 


1764. Core Oils 
Bulletin describes core oils, pastes, 
washes and binders. Pelron 


1765. Core Ovens 

Bulletin 31 on batch-type foundry ovens 
for ferrous and nonferrous shops. Des- 
patch 


1766. Corrosion of Copper 

28-page booklet B-36 discusses corrosive 
attack on copper and copper alloys 
Tabulation of their relative corrosion re 
sistance. American Brass 


1767. Corrosion Resistance 

32-page brochure on causes of corro- 
sion and means of combatting them 
Choice of materials for condenser tubes 
Revere Copper & Brass 


1768. Corrosion-Proof Cement 
12-page bulletin gives corrosion § re- 
istance of four types of cement vs. 176 

chemical solutions. Atlas Mineral 


1769. Cut-Off Wheels 
36-page revised manual on cut-off ma 
chines and abrasive wheels. Norton Co 


1770. Cutting Fluids 

Cutting and grinding fluid selector for 
various machining operations. D. A 
Stuart 


1771. Cutting Oil 
Folder on sulphurized cutting fluid for 
a wide range of machining jobs. Gulf Oil 


772. Degreasing 

34-page booklet on vapor degreasing 
Design, installation, operation and main- 
tenance of equipment. Circo Equipment 


1773. Degreasing 
Pamphlet on properties and use of 
trichlorethylene. Niagara Alkali 


1774. Desealing Process 

8-page bulletin on sodium hydride de 
scaling process for ferrous and nonferrou 
metals. DuPont 


1775. Dew Point Control 

Bulletin No. 21-C on instrument which 
indicates, records and controls dew point 
automatically. Ipsen 


-- 
1776. Die Castings 

Folder on pos ibilities and advantages 
of die castings. Precision Casting Co 


1777. Die Steel 

‘Die Steels for Hot Work” helps in 
selection of best grade for particular job 
Vanadium-Alloys Steel 


1778. Die-Casting Machines 
Copies of “Lester Press” describe vari 

ous features of aluminum die casting 

machines. Lester-Phoenix, Inc 


1779. Drawing Compounds 
Folder on lubricant for forming and 
drawing of stainless. Hangsterfe 


1780. Duetile lron Castings 
12-page bulletin on pearlitic, ferritic 

and austenitic grades of ductile iron, 12 

typical uses. American Brake Sho 


1781. Electric Furnaces 
Brochure on electric heat treating 

melting, metallurgical tube, research and 

sintering furnaces. Pereny Equipment 


1782. Electric Melting 

Bulletin 527 on compact are furnace 
Melt time and power consumption for 
four alloys. Detroit Electric Furnace 


1783.  Eleetronie Controllers 
16-page Bulletin No. B226 on recording 

controller for temperature pressure 

flow, liquid level and humidity. Bristol 


1784. Electropolisher 
Bulletin on theory and practice of elec 
trolytic polishing of metallurgical sample 
Description of electropolisher. Buehler 
1785. Extruded Cylinders 
Bulletin on extruded steel cylinder 


THREE-WAY PROTECTION! 


in principal « 


Puste ceupen te 
letterhead postal cord 


SAFETY VALVE 


Provides instant, positive shut-off in event of air, 
gas or electrical failures 


Here's the ultimate in gas safety shut-off control! For all types of 
gas combustion systems, the Eclipse Lock Tite Satety Valve protects 
against air, gas or clectrical failures 

Spring-loaded main valve seat and power unit pistons assure posi 
tive, instantaneous closure. Tripping mechanism prevents manual 
opening unless control units are moperation, Can t he blocked open 
Combination of interchangeable controls provides multiple-shut-off protection 
Five power units are interchangeable to pive you absolute safety 
from electrical tailure air and gas pressure failure gas pres 
sure and electrical failure or gas tailure alone. Flange mounting 
and compact aluminum alloy construction provide easy installa 
tion in the line. For low, medium or high pressure gas. Available 


In Six Sizes, trom 1” to 4” pipe size. 


ECLIPSE FUEL ENGINEERING CO., ROCKFORD, ILLINOIS 
ECLIPSE FUEL ENGINEERING CO. OF CANADA, LTD., TORONTO, ONTARIO 


ECLIPSE FUEL ENGINEERING CO. 
1927 Buchonan Street, Rockford, Minois 


Send free literature Like to see demonstration 
Firm Nome 
Individual 
Street Address 


City 


ECLIPSE 
LOCK-TITE 


Approved by 
Factory Mutuel 
Fire Insurance 


Compenios 


or acombination of any two! 


State 


DECEMBER 


shut-off valve. 
one compact shut valve. 
j 
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with smooth surfaces and no taper. Mul and other fixtures for cleaning and finish- 1796. Forming Dies 
lins Mfg ing. Rolock Folder on styles of forming dies f 
1766. Extrusion Presses 1791. Finishing Aluminum stainless heads as wide range of size 
%-page bulletin on presses designed for Folder and reprint on an electrole a wip 
extrusion of aluminum, brass and othe urface conversion process for bonding 1797. Forming Dies 
nonferrous metals. Lake Erie Engineering paint to aluminum and protecting the Data on roller dies for forming tube 
1787. Fabrication and rolled shapes. American Roller 
16-page book shows metal fabrication 1792. Flow Meters 1798. Forming Jaws 
and production facilities, products and 8-page bulletin on flow meter for fur 3ulletin on Hydra-Curve jaws with 
services. R. C., Mahon nace installations. Hays Corp flexible action for sheet forming. Hufford 
1788. Fasteners 1793. Flow Meters Machine 
40 pages of weights and dimensions of 16-page catalog on meters for flow rate 1799, Foundry Coatings 
nut bolts screws, washer: rivet measurement of liquids and gases by Data on colloidal era ea mold 
Triplex Screw Co variable area method. Fischer & Porter washes pattern coatings core coating 
1789. Finishing 1794. Forgeability chill coatings. Acheson Colloids 
Catalog A-654 gives complete story on 112-page book, “Evaluating the Forge- 1800. Foundry Ovens 
planning industrial finishing systems and ability of Steels”. Hot work character- Bulletin 3 on convevor-tvce forced 
hows many installations of cleaning and istics in chart form for 94 steels. Timken l 
pickling machines. R. C. Mahon 1795. Forging Manipulators 1801 Pesnace Belts 
1790. Finishing Folder on manipulators for automotive 44 
28-page catalog B-9 corrosion-re- ordnance, aluminum and specialty forg fo. 
— baskets, racks, as and tank: né Salem Brosius and other applications Ashworth Bros 


1802. Furnace Insulation 
sulletin on ceramic fiber that can give 


impressive savings compared with high 
a» am an om am ow, quality insulating brick Refractoru 
| Dir Carborundum Co 


1803. Furnaces 
44-page Catalog 112, well illustrated 
7 features furnaces for 


hardening, temper- 


ing, carbonitriding, forge heating. sinter 


1 ing, annealing and tool heat treating. Also 
| atmosphere generators and ammonia di 
sociators. C. 1]. Hayes 
1804. Furnaces 
with HORIZONTAL Cracking Chambers Reprint on forming and heat treating 


spring harrow teeth at Mid-West Forge & 
Mfg. Co. Flinn & Dreffein 


are unconditionally guaranteed 1805, Furnaces 


12-page brochure on car furnaces of 
special and conventional design. Jet Com 
bustion 


1806. Furnaces 


Bulletin describes 18 electric furnace 
for research and small-scale production 
with operating temperatures to 3000° F 
Harper Electric Furnace 


1807. Furnaces, Heat Treating 

32-page catalog on high-speed gas fur- 
naces for heat treating carbon and alloy 
steels; also pot furnaces for salt and lead 
hardening. Charles A. Hones 


1808. Furnaces, Heat Treating 

12-page bulletin on conveyor furnace 
radiant tube gas heated, oil or electrically 
heated. Electric Furnace Co 


1809. Furnaces. Heat Treating 
Our Bulletin Tells You— , _— <a Catalog on furnaces for tool room and 
f general purpose heat treat. Cooley 
Cost-saving, better performance ap- \ as” 
plications for dissociated ammonia. 1810. Furnaces, Heat Treating 
Bulletin on fuel and electric furnaces 
10 advantages of dissociated “3 for heat treating Dempsey 
ammonia over all other controlled 
atmospheres have used. 4 Reprint “Modern Hot-Dip Galvanizing 
S&W ammonia dissociating process, with schematic Get all facts about deals with dross formation as a cause of 
flow diagram of installation we recommend for you. this efficient new- zine waste. Detailed information on zin 
. . ith type equipment. ammonium chloride type of flux. Hanson- 
Specifications for standard S&W Dissociators wit Write today for your Van Winkle-Munning 
F.H. t from 75 to 2000. Larger capacities f Bulletin AD-1 
— ovipy P 1812. Gas Carburizing 
Bulletin on gas carburizing in rotary 
S&W unconditional 6-month guarantee that your ea furnaces. American Gas Furnace 
issoci i ill be free 
Dissociator will produce rated — and will be | 1813. Grainal Steel 
from defects in workmanship and parts. 6-page article on use of grainal 
boron-additive alloy and properties 
grainal steels. Vanadium Corp 


SARGEANT & WILBUR, INC. 1814. Hard Surfaeing 


12-page article on selection and evalua 
t a8 tion of methods of hardfacing. Air Re 
186 Weeden Street, Pawtucket, R Se 


1811. Galvanizing 


1815. Hardening Stainless 
64-page booklet on Super Scottsonizing 


Electric and Fuel-Fired Furnaces * Atmosphere Generators © Gas Conditioning Equipment 
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MANY INDUSTRIES SOL 
“SEVERE SERV 


Leading manufacturers of springs, instruments, vaives, 
cameras and chemical processing equipment are 
finding the answer to tough material problems in 
ELGILOY. Highly resistant to corrosion, set and fatigue, 
it has withstood over 1000 hours of salt spray 
exposure®* without evidence of corrosion. 
two 
Available for general industrial use in flats and rounds, 
wing, spring (lop) ELGILOY can be blanked, formed, soldered, brazed or 
forthe welded. See how ELGILOY can meet your “severe 
service” requirements . . . write today for information 
on your application. 


*Tests performed at 100% relative humidity, 20% salt 
spray at 95° F. 


on @ 


_the alloy with 


pout ELGILOY 
set and fatiave 


ona! informet! 


Send me addits corrosion, 


standing resista 


‘ 
ABRAS name 
Title 
company 


ELGIN NATIONAL WATCH COMPANY 


tne 
NOTE: Please describe 
, ILLINOIS 


use of ELGILOY 


For 
 ELGILOY resist co ction « 
Flapper valve resistance to 
> 
the Chicago plant of the American Spring & Wire = impact of recoil without 
ow of chlorine 
other chemicals, ELGILOY is 
Dept. 
— | 
\ y are considering 
part for which yo 
ELGIN 


EVERYTHING YOU NEED TO SALVAGE POROUS CASTINGS 


METASEAL low-cost equipment and improved impregnating, cleaning 
and curing materials add up to the most economical and effective im- 
pregnating processes obtainable. 


%& EQUIPMENT—A complete line of impregnating equipment for use with all types 
of impregnants—standard ‘‘package'’ units or tailored to your own requirements. 


& The Metaseal ‘'Hub Unit'’ (illustrated), a self-contained system comprising auto- 
claves, high vacuum pump, wash tanks, surge unit, and a power eperated hoist. 
Only one-man automatic unit on the market. Occupies forty square feet of floor 
space. 


*® For larger castings, Metaseal's complete low-cost “‘packaged’’ systems: Fixed 
at rock-bottom prices, systems include impregnating tanks, cleaning and rinse 
tanks, reservoir, vacuum pump, vapor trap, valves, gages, and pipes—all mounted 
on compact platform. 


*% Special systems designed and installed to your order . 
oughly trained by Metaseal's field engineers. 


. your personnel thor- 


*& MATERIALS—Complete line of impregnating and cleaning materials: Best polyester 
impregnant on the market (Metaseal 19V5)—does not require refrigeration, uses 
no solvents, works in all metals including copper, penetrates the finest pores 
completely, acceptable on all military contracts. Also improved silicate-base 
impregnants compounded to your requirements . . . existing impregnating equip- 
ment adapted for use with any impregnant. 


% Metaseal's improved cleaning and curing compounds speed low-cost impregnation: 
‘'Metaclean,"’ a non-ionic emulsion type cleaner, does not go into pores and re- 
move impregnant . "*"Metacure’’, a liquid curing medium, cures and cleans 
simultaneously, rapidly. 


TYPICAL EQUIPMENT PRICES 
Hub Unit (Illustrated) $4750 


Model 2-24-L, same as illustrated, on 
straight line platform, not incl. hoist $2295 


! Model 1-24-L, same as above, one 
to Metaseal! impregnating tank $1795 


.. the MET ASEAL story 


For impregnating equipment, 


materials or counsel 


Just off the press . 


. write for your free copy. 


AMERICAN METASEAL MFG. CORP. 


607 65th STREET WEST NEW YORK, NEW JERSEY i 
PLANTS IN ALL PRINCIPAL CITIES } 
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process of hardening stainless steel. C. [ 
Scott 


1816. Hardness Tester 


Literature on Brinell testing machine: 
Detroit Testing Machine Co 


1817. Hardness Tester 
20-page book on hardness testing by 
Rockwell method. Clark Instrument 


1818. Heat Treating 
Loose leaf data sheets on heat treating 


oils, salts, carburizing compounds. Par} 
Chemical 


1619. Heat Treating 
Brochure on a quick quench aluminum 
heat treat furnace. James H. Knapp Co 


1820. Heat Treating 

Bulletin 850 on shaker-hearth furnacs 
for bright carburizing, carbonitriding 
hardening. Hevi Duty Electric 


1821. Heat Treating 

56-page “Heat Treating Alloy Steel 
Republic Steel 

1822. Heat Treating 

Handy, vest-pocket data book has 72 
pages of charts, tables, diagrams and 
factual data on late steel specifications 
heat treatments, ete. Sunbeam 


1825. 


Heat Treating 
Aluminum 

Bulletin 14-T on ovens for heat treat- 
ment of aluminum and other low-tem- 
perature processing. Young Bros. 


1824. Heat Treating Fixtures 

24-page catalog on heat and corrosion- 
resistant equipment for heat treating and 
chemical processing. 30 classifications of 
equipment. Pressed Steel 


1825. Heat Treating Stainless 
84-page book on heat treating stainless 


steels, both martensitic and austenitic 
Republic Steel 


1826. Heating Elements 

24-page bulletin H on electric heating 
elements. Includes extensive tabular data 
on physical and electrical specifications 
for various sizes. Globar Div., Carborun- 
dum Co. 

. 
1827. High-Temperature 
Alloys 

High temperature work sheet provides 
valuable suggestions for solving high 
temperature problems in design and pro- 
duction, International Nickel 
1828. High-Temperature 
Alloys 

“Haynes Alloys for High-Temperature 
Service’ summarizes all available data on 
10 superaitloys and lists physical and me- 
chanical properties of two newly de- 
veloped alloys. Haynes Stellite 


1829. Hydrostatic Testing 
Bulletin 353 on three machines fo: 
hydrostatic testing on a production-line 
basis. Steel City Testing Machines 


1830. Impregnation of 


Castings 
Literature on new impregnating equip- 
ment for elimination of porosity in ferrous 


and nonferrous castings. Metallizing Co 
of America 


1831. Indicator 


Bulletin 1541 on instrument for the 
rapid and precise multiple indication of 
any variable that can be transformed to 
millivolts. Minneapolis-Honeywell 


1832. Induction Heat Control 
Sheet 83 on miniature radiation-de- 
tecting temperature-measuring device fo 
flame hardening and induction heating 
Minneapolis-Honeywell 
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you want 


when you 


d amounts 


NCH OFFICES 


CLEVELAND 
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- 
want 
In precisely engineere 
NORTH AMERICAN will deliver it! 
WANUPACTURERS OF INDUSTRIAL FULL BURNING EQUIPMENT FOR GAS GH 


CIRCO DEGREASERS 
> Use 307 Less Solvent 


CUT LABOR COST 


CIRCO 
MONORAIL DEGREASER 


Can you afford the high cost of out- 
moded metal cleaning equipment? 
The new, modern Circo vapor de- 
greasers—whether large or small— 
are engineered to save you 30% in 
solvent consumption and up to 50% 
in labor costs through more efficient 
design and operation. Circo, drawing 


on a background of 30 years experi- 


And ONLY Circo-engineered designs can 
provide these additional advantages: 


1. Immediate interchangeable operation, 
Trichlorethylene or Perchlorethylene 

2. 208 standard designs to choose from 

3. Automatic reclaiming of solvent 

4. Lowered maintenance costs — ease of 
cleaning and servicing 

5. Complete technical field service — cus- 
tom-engineered installations 

Profit from Circo's firm policy of constant 

research and study that adapts the latest 

and best in metal cleaning to YOUR 

requirements. 


ence in vapor degreasing, builds into 
its equipment such solvent-saving fea- 
tures as balanced condensing coils, 
leak-proof pumps, dual vapor-level 
control and regulated heat input. 
Circo degreasers are built to perform 
faster, save precious man-hours, 
through such construction features as 
easy access and clearance on two 
sides, large clean out doors, and well- 


placed controls and switches. 


And now — Circo Pioneers 
In Ultrasonic Cleaning 


Circo again leads the way with the most modern and 
talked about metal cleaning development of the cen- 
tury. The new Circosonic Degreaser, equipped with 
General Electric ultrasonic generator, cleans metal 
parts by the power of sound faster than ever 
thought possible and to a degree of cleanliness that 
passes the most stringent industrial standards. The 
Circosonic degreaser may fit your operating needs. 


Write for full technical literature. 


CIRCO HAS DEVELOPED A COMPREHENSIVE, AUTHORITATIVE MANUAL ON THE SUBJECT OF 
VAPOR DEGREASING. WRITE TODAY, FOR THIS 32-PAGE BOOKLET. NO OBLIGATION, OF COURSE. 


SINCE 


1923 


EQUIPMENT COMPANY 
122 Central Avenue, Clark (Rahway), New Jersey Offices in principal cities 


PER-SOLV (Perchlorethylene) 
Vapor Degreasers 
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Metal Parts Washers ¢ 


CIRCO-SOLV (Trichlorethylene) 
Dryers * Solvent Recovery Stills 


1833. Induction Heating 

Bulletin on new 60-cycle induction 
furnace for heating aluminum, magne- 
sium, copper and brass for forgings, ex- 
trusion and rolling. Loftus Eng’g 


1834. Induction Heating 
Folder on bench-type electronic induc- 
tion heating generators. Induction Heating 


1835. Induction Heating 
Catalog of heaters, their applications 
and operation. Weltronic 


1836. Induction Heating 

12-page bulletin 5679 on induction hard- 
ening, brazing, annealing at 1000, 3000 
and 10,000 cycles. General Electric 


1837. Induction Heating 

Bulletin on low-frequency (60-cycle) 
induction heating furnace for nonferrous 
metals. Magnethermic 


1838. Induction Heating 

60-page catalog tells of reduced cost and 
increased speed of production on hard- 
ening, brazing, annealing, forging o1 
melting jobs. Ohio Crankshaft 


1839. Induction Heating 
“Induction Heating” presents case 

histories of increased production, re- 

duced space, lower costs. Westinghouse 


1840. Industrial Furnaces 

Book 127 on planning expansion, re- 
modeling or modernization of plant. Con- 
tinental Industrial Engineers 


1841. Insulating Brick 


Bulletin on fire brick and sil-o-cel in- 
sulating brick. Johns-Manville 


1842. Iron-Nickel Alloys 


32-page bulletin on austenitic iron- 
nickel alloys having special thermal ex- 
pansion or thermo-elastic characteristics 
International Nickel 


1843. Laboratory Furnaces 

Data sheets on complete line of labora- 
tory furnaces for metallurgical operations 
Boder Scientific 


1844. 


Low-Temperature 
Properties 

48-page bibliography of characteristics 
of steels at low temperature covers 1904 
to June 1953. Inco 


1845. Lubricant 

8-page folder describes use of molyb- 
denum disulfide lubricant in cold form- 
ing, cold heading and other applications 
Case histories. Alpha Corp 


1846. Lubricant 
New literature on anti-seize molyb- 
denum disulfide lubricant. Bel-Ray 


1847. Lubricant 

40-page booklet on Moly-sulphide lubri- 
cant gives case histories for 154 different 
uses. Climax Molybdenum 


1848. Machining Alloy Steels 


24-page bulletin on economical com- 
bination of microstructure, tool form, 
cutting speed and feed for each machining 
operation. International Nickel 


1849. Machining Costs 

12-page “Relation of Machining Time 
to Material Cost”. Comparative machin- 
ability costs per ton for eleven steels 
La Salle Steel 


1850. Magnesium Applications 
60-page book gives 54 case studies on 
uses. Dow Chemical 


1851. Malleable Iron 

Reprint 51-B on metallurgy, treatment 
and heat treated properties of malleable 
iron. Surface Combustion 


& 
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Reo Motors, Lansing, 
Mich., have again 
; specified STRESSPROOF 

—this time for the pow- 
er shaft on their new 
lawn mower. 


to 


Reo engineers needed top performance from this 
. so they insisted on STRESs- 
PROOF! They knew from years of successful experi- 
ence with STRESSPROOF that it could take abuse. 
It had both the strength and wearability to stand up 


new drive shaft .. 


under the toughest service —and its excellent machin- 


ability was most weleome from a cost standpoint. 
The to STRESSPROOF would 
been a heat-treated part, with the attendant cleaning, 


alternative have 


straightening. and machining problems. 
Only STRESSPROOF gives you a unique combina- 


aA STEEL CO. 


Manufacturers of the Most Complete 
Line of Carbon and Alloy Cold-Finished 
and Ground and Polished Steel Bars in America. 


AGAIN! 


Reo Lawn Mower 


tion of four qualities in-the-bar: Strength, Wearability. 

Machinability, and Minimum Warpage. Yet it costs 

less than the other quality cold-finished steel bars. 
STRESSPROOF makes a better part at lower cost ! 


polished finish. 


@_ SEVERELY COLD-WORKED, FURNACE-TREATED 


STEEL BARS 


Another 


Use STRESSPROOF 


is available in cold-drawn or ground and 


SEND FOR... 
Free Engineering Bulletin 
“New Economies in the Use 
of Steel Bars” 


Title 

Compony 

Address 


City 


Zone___ State 
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*REO DESIGN ENGINEERS SAID... 
rial 
| 
/ 
~ 
La Salle Stee! Co 
Please send me your STRESSPROOF Bulletin. 
\ 
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For Scientists Everywhere’ 


THE BURRELL 
COMBUSTRON’ 


For fast, accurate and eco- 
nomical carbons-by-com- 
bustion, use this superior 
high-frequency induction 
furnace. 


MODEL 120 (pictured) 
Two Tubes —Two Circuits 


ITEM 
Combustron Model 120, two tubes, two circuits 
Combustron Model 110, one tube, one circuit 
For 115 volt, 60 cycle, single phase. (230 volt slightly higher.) 


sk for Bulletin No. 319 


THE BURRELL 
CARBOTRANE’ 


Save valuable laboratory time 
with this sturdy carbon train 
for gravimetric carbons-by- 
combustion. Its “throw- 
away’ cartridge-type ab- 
sorption tubes actually save 


money! 


CAT. NO. ITEM PRICE 
24-928 Carbotrane Model 120—(double train) 175.00 
24-923 Carbotrane Model 110—(single train) 120.00 


tsk for Bulletin No. 323 K Trademark Registered U 


S. Patent Office 


BURRELL COMBUSTION BOAT AND COVER 


Holds a full factor weight. Carbon blank free. For 
Combustron and tube furnaces. Length 55 mm., 
width 20 mm., height 13 mm. 


Cat. No. 24-405 BOATS Per 100—9.00 Per 1000—70.00 
Cat. No. 24-406 COVERS Per 100—8.00 Per 1000—60.00 


Prices listed are F.O.B. Pittsburgh, Pa 


BURRELL CORPORATION 


Manufacturers and Distributors of 
SCIENTIFIC APPARATUS and LABORATORY CHEMICALS 
2223 Fifth Avenue, Pittsburgh 19, Pennsylvania 
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1852. Meehanite Castings 
8-page bulletin on five engineering 

grades of Meehanite. Hardenability, other 

properties, uses. American Brake Shoe 


1853. Metal Cleaners 
Bulletin B-8 gives tabular data on 15 
metal cleaners. Apothecaries Hall 


1854. Metal Detector 
Catalog on detector for any kind of 
metal or alloy. RCA 


1855. Metal Cutting 
64-page catalog No. 29 gives prices and 
describes complete line of rotary files, 
burrs, metalworking saws and _ other 
products. Martindale Electric 


1656. Metal Finish 
Bulletin 531 on_ silicone-base heat- 
resistant finish. Midland Ind. Finishes 


1857. Metallizing 

New bulletin on applications of metal- 
spraying and torch-fusing method of hard 
surfacing. Metallizing Engineering 


1658. Metallograph 
Metallograph, described in catalog E- 
240, furnishes four different accurate 
images of same sample for complete 
identification with bright field, dark field 
or polarized light. Bausch & Lomb 


1859. Microhardness Tester 
Bulletin describes the Kentron micro- 
hardness tester. Kent Cliff Laboratories 


18600. Microscopes 

22-page catalog describes microscopes 
featuring ball bearings and rollers 
throughout the focusing system and a 
low-position fine adjustment, providing 
comfortable operation. Bausch & Lomb 


1661. Nitrogen Atmosphere 

julletin on generator for producing 
pure nitrogen with a controllable hydro- 
gen content. Baker & Co 


1862. Nondestructive Testing 
Sulletin on latest ultrasonic testing 
equipment and techniques. Sperry Prod 


1863. Nondestructive Testing 
Series of bulletins gives data on both 

ultrasonic and magnetic testing instru- 

ments. Illustrated. J. W. Dice Co 


1864. Nonferrous Tubing 

Bulletin on seamless, brazed and lock- 
seam tubing in brass and copper. H & H 
Tube and Mfg. 


1865. Oil Quenching 

Catalog V-1146 on self-contained oil 
cooling equipment. Selection tables for 
volume of oil required and oil recircula- 
tion rates. Bell & Gossett 


1866. Oil Quenching 

8-page brochure tells in detail how 
carbon steel often can replace alloy steel 
when additive is used in the quenching 
oil. Aldridge Industrial Oils 


1867. Openhearths 


Brochure on modern openhearth design 
and construction. Loftus 


1868. Paint Spraying 

Folder on ionic gun and ionic high 
potential paint spraying equipment Sci- 
entific Electric 


1869. Peening 

Bulletin on use of cut wire shot for 
peening and cleaning. Park Chemical 
1870. Periodie Chart 

Latest periodic chart of the elements 
Green and black, 11 by 14 in., official 1952 
data. General Electric 
1871. Phosphate Coating 

12-page “Phosphate Coating Chemicals 


‘a 
* 
ay CAT. NO. PRICE 
24-926 1400.00 
24-921 950.00 
8 
a 
| 
| 


Installed in the plant of 
John A. Roebling’s Sons Company 
Trenton, N. J. 


Line Consists of 


GAS-FIRED, MUFFLE TYPE HEATING FURNACE 
GAS-FIRED IMMERSION TUBE HEATED 
LEAD QUENCHING BATH 
COOLING ROLLS 
ACID PICKLE TANK 
HOT WATER SPRAY RINSE TANK 
COATING TANK 


Send your inquiries and requirements 
for equipment to our competent staff 
of engineers and metallurgists 


Automatic Controls + Can be Electrically Heated 
Substantial Savings in Labor Costs 
High Quality Products 


COMPANY 


790 E. VENANGO STREET © PHILADELPHIA 34, PA, 
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HARDNESS CONVERSION CHART 


For Every Shop That Does 
Hardness Testing 


This latest and most nearly accu- 
rate Hardness Conversion Chart 
is a necessity wherever hardness 
testing is done. It has been com- 
piled and produced by CLARK, 
makers of the internationally re- 
spected CLARK Hardness Tester 
for “Rockwell Testing.” Printed on 
heavy stock convenient for wall! 
mounting, the chart is offered 
free of charge to hardness tester 
users. Just attach this ad to your 
letterhead or write “Send wall 
chart.” A copy will be mailed to 
you without charge or obligation. 


P.S. If you would also like in- 
formation on CLARK Standard 
and Superficial Hardness Testers, 
we'll be glad to send that along 
too. 


CLARK 
INSTRUMENT 
INC. 


10202 Ford Road 
Dearborn, Mich. 
U.S.A. 


KINNEY MODEL 
DVO 14.9.18 


SINGLE STAGE 


Good vacuum lets particles 
go to 2,300,000,000 electron volts 


> Four Kinney Model DVD 14.9.18 High 
Vacuum Pumps help the Brookhaven Cosmotron 
get down to business in a great big hurry. This 
gigantic magnet-type accelerator is roughed 
down to 50 microns in a matter of ten to fifteen 
minutes 

Here's a perfect example of the dependability 
of Kinney Vacuum Pumps 
These Brookhaven Pumps 
have been operating con- 
tinuously for over a year 
and have required only 
one oil change dvring 
this period 


Kinney High Vacuum Pumps are serving all 
types of industries today: electronics, electrical, 
pharmaceutical, food, metallurgical, research, 
refrigeration, and many others. Kinney engi- 
neers have a wealth of practical, on-the-job 
experiexce . . . ready to serve you. Why not 
call in your nearby Kinney vacuum engineer 
today? Kinney Manufacturing Company, 3584 
Washington St., Boston 30, Mass. manufac. 
turers of vacuum and liquid pumps. Represento 
tives in New York, Chicago, Detroit, Cleveland, 
Atlanta, Houston, New Orleans, Charleston 
( W. Va.), Philadelphia, Pittsburgh, Los Angeles, 
San Francisco, Seattle, and foreign countries 


* SUBSIDIARY OF THE NEW YORK AIR BRAKE CO. *® 
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and Processes” gives data on paint bond 
ing, rust proofing, protecting friction sur- 
faces, improving drawing and 
American Chemical Paint 


1872. Phosphating 

Pamphlet A-108 on phosphating ma 
terials Phosphating reference chart 
cluded. Turco Products 


1873. Pickling Baskets 
12-page bulletin on mechanical pickle: 

crate baskets, chain and 

Youngstown Welding & Eng’g 


1874. Pipe Standards 

48-page booklet on codes and standard 
for piping and pressure vessels. Taylo 
Forge 


1875. Plating 

8-page booklet on plating rack designed 
to make spline section or body of rack a 
permanent tool. National Racl 


1876. Plating Solutions 
Bulletin 12 on electric heating of pick 
ling and plating solutions. Pyrosil 


1877. Powder Metallurgy 

32 page handbook BZives 24 case historie: 
of parts designed or redesigned for 
powder metal production. Cost com 
parisons; definitions of terms and list of 
standards. New Jersey Zinc 


1878. Precision Casting 

8-page bulletin on investment casting 
of various ferrous and nonferrous alloy 
Engineered Precision Casting 


1879. Precision Casting 
Bulletin on mechanically-operated in- 
duction furnace for precision 
Ajax Electrothermic 


1880. Precision Casting 

44-page Catalog 53 covers every 
of the investment casting process 
ander Saunders 


1881. Precision Casting 
Bulletin 706 on the Mercast frozen met 
cury process of investment casting. Alloy 

Precision Castings 


1882. Precision Forgings 

Data folder on small metal parts forged 
to within a few thousandths. Utica Dro; 
Forge 


1883. Presses 
Bulletin No 


modernization 


E. W 


extru n 


accessories 


casting 


stage 


Alex- 


45 on recommendations for 
and conversion of old 
Bliss 


presses 


1884. 
Buyers’ 
No. 100-5 


1885. Quenching 

Bulletin 120 on use of heat exchanger: 
to provide heat control in quenching bath 
Niagara Blower 


1886. Quenching 


“Handbook on Quenching” gives com 
plete information. E. F. Houghton 


- 

1887. Quenching 
Data sheet on mixer for agitation of 

quenching liquids. Chemineer 


1888. Rare Earths 

8-page Progress Report Number 1 
“Rare Earths in Iron and Steel Melting 
Molybdenum Corp. 


1889. Reeorder 


Bulletin C2-2 on electronic strip chart 
recorder for temperature, speed 
strain, voltage, amperage. Wheelco 


1890. Recorder Controllers 
48-page ND 46(1) gives specifications 
installation pictures of recorders and 
controllers for temperature, strain, other 
variables. Leeds & Northrup 
(Continued on p. 32-“A) 


Pyrometer Supplies 
Guide for pyrometer supplic 
Minneapolis-Honeywell 
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BETTER REGULATION 
FURNACE GAS 
GENERATOR 


eee CONtInNUOUS 
DEW POINT RECORDING 


of controlled 
furnace atmospheres 


Typical installation of Foxboro Dew Point Recorder on 
Westinghouse controlled-atmosphere furnace at Cham 
pion De Arment Tool Co., Meadville, Pa. Diagram shows 

simplicity of system and hook-up 
Now you can get positive information to prevent 


decarburizing, etching, scaling and carbon deposit 
caused by incorrect moisture in your controlled. 
atmosphere furnaces. And all it takes is the mod- 
erate cost of a single instrument! 


The Foxboro Dew Point Recorder is the first sim- Of wen: 


TEMPERATURE 


ple, successful system ever developed for its pur- Soe Mmtconoen 
pose. Employing the unique, patented Dewcel A 
element, it continuously and automatically meas- a 
ures the dew point of the gas atmosphere . . . gives —— ee 

you continuous accurate records that permit reg- | 


CHAMBER. 
ulation of the generator for optimum moisture 


content at all times. | 


Foxboro Dew Point Systems are available for woents. | 


| 
recording or recording-controlling. Wide range of 
working temperatures . . . requires no water box or Harare 
high velocity motion of gas sample. Write for “a 
detailed Bulletin 407 and Data Sheet AED 340-7. yy. 


The Foxboro Company, 5212 Neponset Avenue. 
Foxboro, Mass., U. S. A. | 


"RECORDING CONTROLLING INDICATING. 
OX BORO HinstRUMENTS 


REG. VU. S. PAT. OFF. 


FACTORIES 


IN THE UNITED STATES, CANADA AND ENGLAND 
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Take a closer look at the 


FORMABILITY 


of mechanical tubing You’ ] be it 


When selecting tubing for forming into any part or product, 
the fabricator should be certain that the tubing has the opti- 
mum combination of formability and structural strength 
required by the product . . . should also consider the ease 
with which it can be formed—hot or cold—with his avail- 
able equipment. 


Whether you specialize in forming, or fabricate formed 

specialties only occasionally, B&W Mechanical tubing can 

be supplied to meet the specific requirements of practically THE BABCOCK & WILCOX COMPANY 
any end use. It is available in the broadest range of analyses, TUBULAR PRODUCTS DIVISION . 


Beaver Falls, Pa.—Seamless Tubing; Welded Stainless Stee! Tubing 


sizes, finishes, and properties, to simplify and reduce your Gothen 


forming operations to the minimum consistent with product 
requirements. 


Mz. Tubes — your nearby B&W Tube Representative — is always available when 
you need help in matching tubing types to your facilities and job requirements. 
Get the benefit of his long, close association with mechanical applications of every 
type, to keep your production up and costs down. 1A-1750(0) 


METAL PROGRESS; PAGE 32 


/ 
| 
| | — — 
| =6 
» 


BARBER Wheelco 
Instruments 


tame furnace temperatures 


for metal creep tests 
at FORD MOTOR CO. 


nh of smal it bord the baberat 
r testy rm haracterit tal 
1 bead tur W heel Mod | 
Panel mit titer 1 
| i t ntrel 
ture i 
‘ le ial 
h W Cay 
7 
| INSTRUME? | 
| BARBER MAN MP AP t aR FOR 
| | 
| | 
| | 
| | 
| | 
BARBER-COLMAN COMPANY, ROCKFORD, ILLINOIS 
Industrial Instruments * Automatic Controls « Air Distribution Products * Aircraft Controls Small Motors 


OVERdoors and Operators * Molded Products * Metal Cutting Tools * Machine Tools * Textile Machinery 
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(Continued from p. 30) 
1891.) Refractories 

Form 1409 on fused stabilized 
refractory for furnace linings 
ing, other Norton Co. 
1892. 

Data on « 
tures to 3100 
rundum 


1893. 
Bulletin 
measuring 


1891. 


Zirconia 
metal melt 
use: 


Refractory Cement 
astable 
F. Refractorie 


cement for 


Dui 


er 
empera 


Carbo 


Resistance Testing 
100 on production te 
electrical 


ter {« 


Rubicoy 
Resistance Welding 


re tance 


I6-page book on steps in making a re 
istance weld, metal uitable md con 
trols. General Electric 
1895. Resisters 

Data sheets on use of heat sensitive 
electrical resister for temperature co 
pensation and controlled automation. Car 
boloy Dept 
1896. Rivets 

12-page catalog on blind rivets. Appli 
catior pecifiication type dest pt 
Townsend Co 
1897. Roll Formed Shapes 

24-pape Bulletin 1053 on designing 
forming and producing shapes from fer 
rous and nonferrous metal Roll Formed 
Products Co 


1898. 


Rust Preventives 


bulletin oluble 


12-paye on water ru 
preventive. Production Specialties 
1899, Salt Bath Desealing 

12-pave bulletin B-40 describes con 
tinuous and batch descaling lines for re 
moving oxide from steel, bronze, copper 
taint and titanium. Drever 
1900.) Salt Baths 

28 book deals with heat treat- 


bath maintenance 
American ( 


iburizing 
precaution 


ment 
safety 


"yanamid 


1901. Sand Control 
32-page book on defects and trouble 
in foundry and how to remedy through 


sand control. Claud S. Gordon Co 


1902. Saws 
Catalog C-53 
metal-cutting 


1903. Serew Thread Inserts 
16-page book of design data and specifi- 
cations screw thread bushings of heli 
cally coiled wire, for aluminum, magne- 
sium, iron, steel. Heli-Coil Corp 


describes 35 model 


Saws Armstrong Blum 


1904. 
Folder 


molding machine 


on principal features of 1) industries. C1 
Shaleo 1917. Stainless Steel 


1905. Shot and Grit Slide chart. Set top at a certain 
Handy calculator has size data for SAE ee 
grades of shot and grit. Pangborn 
hie t tre Tit i ‘4 t 
1906. Shotblasti Carpenter Steel 
j-page “Prit or of Shot and 
on se of Shot 1918. Stainless Steel 
rit.’ Problems of blast cleaning opera 4 
tior Hickme n nh wive nyple 
tin ‘+ wer 


1907, 1919 


Silver Brazing 
Ss f tt Stamping lester 
eres nical Dulletins on 
Iver brazin Joint treneth teprint on equipment fe lete 
tre inaly heat tr ment 4 , the d wal tv of sheet stee Sy 
Handy & Harman Testing 


1920. 


1908. Sintered Carbides Standardization 


of 24-; book letir ng an 
ives. Sintercast Ce American Standard 
1909, solde Aluminum seams 
6-page folder on use of oncorrosive pe 
flux for olderin aluminun Data or 
omt strength an aquctilit ly lation and Union tron Wo 
Wires, Ine 1922. Steel Plate 
K-page brochure on soldering and bi ~ 
equipment describe Ml ise ‘ Wo oJ. He 
soldering gun and_= shov t ipplic: 
brazing Metal ng Co. of America 
net ‘ ! tee tut 
19TL. Spark Testing ng. cutting and jo perat 
20-puge park test guide feature park eribed. Ohu Tube 
diagrams of 13 standard tool and dic eel 
Sulletin 650 on car-botto col 
1912. Spectograph type furnace fe tre reliey 
l6-page catalog G2-53 describe rating a7 
pectrographs for precision analysis. Jar 1925. Stress-Rupture 
rell-Ash Data ( 1 153 ve tress ipt 
fi nine grade of stainle Bal 
1913. Spring Alloy Wile 
Data on Elgiloy. Industrial use proj 
erties, special features. Abrasives Dit 1926. Subzero Treatmet 
Elgin National Watch 12-page bulletin on ibzero t 
agi ee of tool steel and increase in tool 
1914. Stainless Castings ulting. Sub-Zero Product 
Technical data chart gives designations 
composition mechanical and physical 1927. Super High Spee 
properties. Cooper Alloy Foundry Folder on molybdenum, 8% col 
peed teel for use at speeds 
1915. Stainless Fasteni greater than with ordinary his 
20) page catalog of stainless steel cap teel Heat treatment protecti 
crews, nut washet machine screws ing nd use Firth Sterling 
heet metal screw set screw pipe fit- . 
ting and specialties. Star Stainless Screw 192%. Surface Pyromete 
Bulletin 185 on instrument fe 
1916. Stainless Steel accurate readings of surface | 
44-page book gives detailed information ture Pyrometer Instrument 
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~ aaa Heat Treat Furnace Layout 
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Pyrometer Holcroft developed this automatic furnace unit in 
trument for quick 


Po a order to heat, quench and temper automotive crank- 
trument shaft forgings. 


It consists of a gas-fired hardening furnace, a quench 
tank, a draw furnace and a cooling tank. So automatic 
is the production, that a two-man team can handle 
the entire operation. As a result, the unit contributes 
ai materially to trimming production time to a third or 
FIRST CLASS 

PERMIT No. 1595 even a half of that required by previous methods. 


(See. 34.9 P-L. & R.) Now, it’ irely possible that this unit costs a li 
Cleveland. Ohio ow, it's entirely p that this unit costs a little 


more to install. BUT—a close examination of the cost 
records indicate savings after savings after savings. 
Just simple arithmetic proves the economy of a “little 
more costly"’ Holcroft furnace. Write today for details. 
Holcroft & Company, 6545 Epworth Blvd., Detroit 10, 
Michigan. 


Peruse PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 


CHICAGO 9 CLEVELAND 15 CANADA FUROPE 
1. Brodley. A. A Engetherdt Wallace F Schott Wolker Metol Products, (td SOFLM. 
4709 South Western Blvd 1900 Euclid Ave 5724 Navigetion Blvd Windsor, Ontarie Poris 8, Frame 
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1929. Surface Treatment 


Bulletin No. 51 on methods of treating 
‘ irface with peroxygen com 
na guffulo Eleetro-Chemical 


1930. Temperature Control 


Bulletin SOH  deseribe thermocouple 
eter controlle: Thermo Electric 
1931. Tempering 
Bulletin IE 11 on tempering and othe: 
pplications in liquid baths. Kemp 
1932. ‘Testing Machines 
catalog on hydraulic testing 
10 models described; also ac 
or Riehle 
1933. ‘Testing Machines 
K-page folder on Amsler machines for 
test mn tension compression torsion 
hear fatigue bending and duetility 
1 1. Buehler 


1934. Textured Metal 


Bulletin deseribes Armorply, a 


posite of pl wood and textured metal 
! S. Plywood Corp 
1935. ‘Thermocouples 


}6-payve Bulletin 235-4 describes variou 

ju of thermocouple extension wire 
and other accessories. Foxboro 
1936. Thermocouples 

M4-page catalog deseribe cou 
ples and assemblies for general applica 
tion and for special plant‘and laborators 
uses. Tabular data on accuracy and timit 
of couple Leeds & Northrup 
1937. Thermometers 

I§-page bulletin describe dial ther 
mometers for long distance measurement 
Foxboro 
193%. ‘Tin 

Monthly newsletter, “Tin New give 
information about price upply, demand 


Mala yan 


1939, ‘Titanium 
30-page data book on propertie 


Tin Bureau 


of com. 


mercially pure and alloy titanium, melt 
ing, forging and rolling. 16 charts and 

micros; 4 hardness conversion curves for 

titanium. Republic Steel 

1910. Tool & Die Steels 
28-page guide to qualities size 

avaltlable Uddeholm 

1941. Tool Heat Treating 
Information on “Sure-Wear™ process for 
heat treating high-speed cutting tool 


LR Heat 


Treating Co 


Dec ember, 


1953 


1942. Tool Material 

28 -pi ige booklet on tungsten, chi 
cobal ible t ropertic | 
tools made fror Vascoloy-Re 


n pl ire ve ( il 
— ‘Tool Steel Copper & Steel Industru 
ader on high carbon, higt nadiu -=- 
tungsten base high speed steel. Latrobe 1955. Weld Strength 
Calculator indicate ize of ‘ 
d for ap d of 
a given tengthn or weld suken 
124 page book “Tool Stee] Trouble 
Shooter mulyze 107 tool failure ind az . 
fault tool teel fault nprope heat bulletu on recentl) at 
treatment } ( ible-electrode Ler 
factor Bethlehe eld proce General Electr 
1945. Tubing 1957. Welding Alloy Steel | 
8-page booklet « tainle kel and $4-page Data Book 1D cove! 
nickel alloy tub and st ol spe ol we Iding of nickel alloy steel 
cialtie J. Bishop & Co tional Nickel 
935 Electrodes 
1946. Tubing We Kding Electr 
‘ Bulletin on electrode selection for 
24 pare catalog on large diamet 
1 and alloy steel 
rosion resistant pi tubing and elded 
fittings. Tolerances eight table cle 
gad either date. Welded 1959. Welding we 
Products. Ine Cat on Cadweld proce 
welding acet rie Erico Pre ii 
1947. Tubi 
ductior limit con ercial tole: sat Bullet n on low ayaragen rode 
temper cle gnation ot eumile ind tabi Spec 
weldraw! tubing Super aet drating mineral nelaing A 
jroven electrode cher 
1918. Tungsten Electrodes 1961. Wet Blasting nt 
Wall chart gives data for inert-gas arc 8.nase folder on hig th velocit ire 
welding of aluminum, magnesium, stain bla ‘ ay Cro-Pl 
le teel with pure and the ited tung 
t | Sylvan 
on 1962.) Wire Baskets 
R4-page book on fabricated basket 
8-page Bulletin 118 on a universal ma Wi . Cloth 
chine tool on which more than 50 differ 
‘nt operatio an | verforn Newage . 
ent operations ca performed. N 1963. \-Rav 
S-page oO que i 
wers on X-ray analysis. Nort} 
1950.) Vacuum Finishing Philips 
Use of vacuum metallizing in manufac ; 
Analytical applications of X-ray diffrac 
‘ » hr 
tion using direct measurement technique 
1951. Vacuum Gage X-Ray Dept.. GE 
Folder GEC on molecular Vacuul 
gage for mea uring pressures without ex 1965. \-Ray Inspection 
ternal detectors. General Electre 48-| ipplement 
é Calalog ane pi n lat 
i terials used in X-ray inspectior ‘ 
1952. Vacuum Pumps ' 
24-page Bulletin V51l on high-vacuum 
pumps and accessories. Kinney Mfg 1966. Zirconium 
26-page booklet give phy ical in 
1953. Valves ical and chemical properti pre ind 
5i0-page booklet on valves for the proc potential use upply and price I 
ess industries. Gas Machinery conium irconium Metal 
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1718 1768 #1793 1818 1843 
1719 1744 1769 1794 1819 1844 
1720 1745 1770 1795 1820 1845 
1721 1746 1771) #1796 1821 1846 


1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 


1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 


1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 


1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 


1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 


Postcard must be mailed prior to Mar. | 
Students should write direct to manufacturers. 
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THIS TIME...IT’S 


XL HIGH SPEED 
TOOL STEELS * 


regular analysis high speed steels 


a 


---plus... 
NEW SULPHIDE 
... Additives 


made possible 


by the “DESEGATIZED” process 


now available in M-1, M-2 and M-10 types 


Lower (Costs through 
Higher Production | / 

Contact your local Latrobe 

representative for further information. STE F | ‘a M PA N Y 


LATROBE, PENNSYLVANIA 


‘Patent applied for. 


SALES OFFICES AND WAREHOUSES 
JFFALO CHICAGO CLEVELAND DAYTON DETROIT 
MILW PHILADELPHIA PITTSBURGH 


SALES AGENTS 
R HOUSTON SALT LAKE 
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These features are standard 
in a CVC vacuum furnace 


Sight window 
Properly located mold port 


Simple windlass for tilting 


furnace 


Power-saving induction heat- 
ing assembly 


Alloy addition device 


Externally operated crucible 
cover lift 


CVC's sixty-six inch high vacuum 


melting and casting furnace 


Metallurgist’s 
work shop... 


a CLG; high vacuum furnace 


When you invest in a digh vacuum furnace, you want to 
buy —versatility—good mechanical and electrical design 
and a vacuum system that will pump to and hold at the 
desired pressure, no matter what the gas load. 
This ts exactly what you receive in aCVC high vacuum 
furnace, CVC, with years of engineering experience in the 
high vacuum ticld, has solved such problems as producing 


vacuum tight seals, providing insulation under vacuum, 


Consolidated Vacuum Corporation 


formerly 


Vacuum Equipment Dept 


handling the volatile components of the melt, and adding 
to the mele. 

Whether you need a /igh vacuum turnace for laboratory 
or production use, CVC can meet your requirements. Feel 
free coconsult with our metallurgical experts. Consolidated 
A subsid 


tary of Consolidated Engineering Corporation, Pasadena, 


Vacuum Corporation; Rochester 3, New York. 


California 


Rochester 3, N. Y. 


designers and manufacturers of high vacuum equipment 
SALES OFFICES: PALO ALTO, CALIF. + CHICAGO, ILL. « CAMDEN, N. J. « NEW YORK. N. Y. 


Woter-jack ated 
cooling chamber 
hes automatic tem: 


Heat and quench 
signal lights 


Automatic tempera- 
ture recorder 


2 


phere 
Thus, 


3 Heating cycle timer 


4 Quench timer 
5 Hi oil flow timer 
grade 
6 Selector switch for air 
or oil 


7 Cycle start button 


ATMOSPHERE COOLING 


SIMPLE CHANGE-OVERS 
Change-over from one process to 
another simple, quick, and easy. 
Settings for heat, atmospheres, quench, 
and oil flow is all that is required. 
Cycle is then controlled automatically. 


is 


MORE THAN 375 IPSEN HEAT TREATING 
UNITS ARE NOW SERVING INDUSTRY 


* Above is a cross-section view of the Ipsen 400 Lb 
advanced design features which have made Ipsen the largest manutacturer of 
carbonitriding and batch-type heat treating units. With these new units, you 
get the advantages of 100% forced convection heating and controlled atmos- 


and get uniform results from batch to batch . . . 
You eliminate blasting and pickling operations and you can often use lower 
, less costly steels. 


Unusually versatile, the Ipsen is built for temperatures up to 1850 
F., and a single unit is equipped to handle all of the following 
processes: 


features, gives Complete specifications of various unit 


IPSEN INDUSTRIES, INC. 723 South Main Street; Rockford, tlinois 
Universal Units to CARBONITRIDE * CARBURIZE 


Hew 
motor 


Hr. Furnace showing the 


processing, plus the full benefits of automatic straight-through operation. 
you eliminate loading delays and guess-work. You control distortion 


today, tomorrow, or next year. 


A SINGLE UNIT HANDLES ALL OF THESE OPERATIONS 


OlL QUENCHING 


Normalizing General Hardening 
Stress Relieving Carburizing and Hardening 
Carburizing Carbonitriding 
Carbonitriding Martempering 


Sead Samples for free Estimete — find out how the new Ipsen Units can 


be applied to your job. Samples of your work will be run, procedures estab 


lished in our new, modern lab, and cost estimates given without obligation 


Write for New Literature — illustrates new design /[-™ 


* HARDEN + BRAZE + MARTEMPER « WASH + TEMPER 


with Ipsen | | 
y psen 
= CONTROLLED ATMOSPHERE UNITS 
4 
4 4 
ote door and quench elevator. 
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on 
~. 
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AUTOMATIC / 
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ALL-PURPOSE 
every kind of foreign matter 


Removes from metal parts practically 


waxes, oils, greases, 


gums, tars, chips. 
QUICK ACTING—( leans and dries rapidly. Low boiling 
range (86.6°-87.8°C, based on standard ASTM tests) 


permits vaporization at low steam pressure. 


THOROUGH 


and low surface tension (about 29 dynes per em at 


Low viscosity (0.58 centipoises at 20°C ) 
30°C’) assure diffusion into pores and relatively in- 
accessible openings. 


SAFE 
as nonflammable at room temperatures, only moder- 


Has neither flash point nor fire point; classed 


ately flammable at higher temperatures (Underwriters’ 


Laboratories rating 3). 


METAL DEGREASING GRADE 


BSMET 
v 


CUTS POWER CONSUMPTION 


gas, steam or electricity. Gives concentrated vapor at 


(‘an be heated by either 


only 188°F. Specific heat less than '4 that of water. 


CUTS VAPOR LOSS 
that of air 


High vapor density (4.5 times 


assures proper vapor level at all times. 


STABLE — Neutral stabilizer gives protection not only 
in the liquid but also in the vapor. 


ECONOMICAL 


And whether you buy by the drum or the ecarload, 


Completely re-usable after distillation. 
you pay no extra premium, 
A request, written on your company letterhead, will bring 


you a free copy of our new Nialk TRICHLORethylene 
hooklet. 


NIAGARA ALKALI COMPANY 


60 East 42nd Street, New York 17, New York 


NIALK® Liquid Chlorine 
NIALK Caustic Soda 


NIALK Caustic Potash 
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NIALK Carbonate of Potash 
NIALK TRICHLORethylene 


NIALK Paradichlorobenzene 


NIAGATHAL® (Tetrachloro Phthalic Anhydride) 
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ONLY ACTUAL WORKING 
AREA OF BATH EXPOSED 


SHRUNKEN LEVEL OF 
BATH WHEN FROZEN 


Sectional view of 


Thompso” 


THE Prefer tf 


W... such an imposing array 


of the world’s leading makers of high 
speed tools and dies adopt the same heat 
treating method and equipment, you 
can count on it that there's a reason 
several reasons in ‘act 


Productive capacity is two or three 
times that of other heat treating 
methods because of faster heating 


Distortion is negligible 


Surface protection is unsurpassed 
because the salt bath seals the work 
automatically from all atmosphere. 


Scaling, decarb and pitting are avoided 


Temperature control is closer, more 
accurate. The temperature will not vary 
morethan +5 F anywhere inthe bath 


The life of tools isin 


reased from 25‘ 


to 300‘, over those heated by ordinary 
methods. 
Adaptability — The Ajax Salt Bath han- 


dles any type of high speed, carbon or 


Write for Ajax Bulletin 123B 


AJAX ELECTRIC COMPANY, 
910 Frankford Ave., Philadelphia 23, Pa. 


THE WORLD'S LARGEST MANUFACTURER OF ELECTRIC HEAT TREATING F JRNACES EXCLUSIVELY 


Company 
Compo" 


Practice 


FOR HARDENING TOOLS AND DIES 


(High Speed, High Carbon-High Chromium, Stainless and Carbon Steels) 


In Canada: Canadian General Electric Co., Lid., Toronto, Ont. 
Associate Companies: Ajax Electric Furnace Corp 
Ajax Electrothermic Corp 


submerged electrade 
design recommead- 
ed ter eperetions 


from 1700° to 2400¢F 


Through this unique and pat- 
ented Ajax submerged electrode 
design, the efficiency of salt bath 
hardening is increased ‘in the 
following ways: 


Only the actual working area of 


to severe oxidizing action at sur- 
face of bath. 

teduced duo to restricted beth 
surface. 


—Closaly- 
spaced electrodes melt salt trom 
top downward. No danger of 
sealed in pressure. No damage to 
pot or electrodes. 


Typica ta ening high speed wane ty 

The te is juipped 

with eobme - tration at assures temperature uniformity 
upper nght quer inits have 


alloy tool and die steel. Moreover, it 
occupies less floor space, does not re 
quire a skilled operator and provides 
maximum protection and long life for 


pots 


spaced, et against back wall of 
furnace, prevent heating current 
from entering work, Entire bath 
depth available for work. 
INC. 


© Ajax Engineering Corp 


SALT 
BATH 


ELECTRIC 


FURNACES 
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A. C. Spork Plug Division 
Brow" g ShorPe mia Company 
Commercial Steel Treoting Company : 
Henry Disston Sons Company 
Ford Motor Compony 
Greenfield Tap & Die Componry | ' 
Londis Machine Compony 
midveole Componry - 
morse Twist Drill Compony j 
Muellet Bross Compory 4 
Natione! Cosh Register Company : \ 
Oliver & Steel Componry 4 
Prott g Whitney Division baie 
Republic Stee! Compory 
Ssranley Works 
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at COLORADO FUEL & IRON CORPORATION puto, 


high speed processing with GAS 


produces longer lasting rails 


The essential role of GAS as a production-line tool ts 


particularly well demonstrated in the manufacture of 


railroad rails at Colorado Fuel and Lron Corporation, 
Pueblo, Colorado. 

This process involves the use of GAS-tired radiant 
burners, with automatic cycle-timing devices, to 
harden the ends of the finished rails as they move out 
of the mill, 

Kirst the rails are pre-heated by GAS to L000" F. 
Then the ends are heated by high intensity GAS 
radiants which automatically bring the temperature 
to 1600° in 95 seconds. Finally, a cold air blast 


quenches and hardens the ends. This hardened area 
covers the entire rail width to a minimum depth of 


1,” and extends back from the end about 1!5”. 

High-speed heat processing with GAS results in 
longer rail life, lower maintenance costs, and greater 
safety for the railroads. The installation is one of 
thousands of precision-tool applications of GAS for 
exacting metallurgical requirements. If you would 
like further information on how GAS and Modern 
Gas quipment increase ethciency, reduce costs, and 
improve products throughout industry, call your 


Gas Company Representative. 


AMERICAN GAS ASSOCIATION 


420 LEXINGTON AVENUE, NEW YORK 17, NEW YORK 


PROGRESS; PAGE 3S 


4 
e 
. 


\ orgings... 
\ 


VA 


Meet Al, Don, Roy, Tony, Jack, Jim... Finkl press smith crews that 


make quality forgings and die blocks. Here, working with a 78,000 
pound ingot of special analysis steel from Finkl’s melt shop, these ex 
perienced men combine their skill and pride of workmanship to pro 
duce forgings and die blocks which prove that the finest product is the 
least expensive to you in the long run. 

For 74 vears, “Forgings by Finkl” has meant dependability and qual- 
ity. For 74 vears we have zealously guarded that reputation. And now, 
with complete control of quality from the analysis of the steel in our 
own melt shop through to the finished product, we can honestly say 
that Finkl forgings and die blocks are the finest available at the low 


est cost to you. 


MANUFACTURERS OF THE LARGEST FORGINGS IN THE MIDDLE WEST 


A. Finkl & Sons Co. 


2011 SOUTHPORT AVENUE + CHICAGO 14 
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Inconel radiant tubes 
in new Lindberg 
multi-purpose furnace 


come out on top! 
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Time for a Change? I's no job at all to slip one of these thin-wall Inconel 


vertical tubes into the new Lindberg Carbonitriding Furnace. The tube 


collar, 


which forms a heat seal, is shaped from Inconel sheet and welded to the tube 


These lightweight tubes transfer heat efficiently, yet give long service life 


because of Inconel’s resistance 


at high te mperatures, 


You would hardly believe that replae- 
ing a radiant tube could be this simple 


but itis! 


In the carbonitriding furnace re- 
cently developed by the Lindberg En- 
gineering Company, of Chicago, all 
you do is lift out the old tube and hang 


anew one in its place. 


Inconel® tubes like the one shown 


above weigh only 29 pounds. 


Yet they are sturdy and long-lasting. 
They resist oxidation and many corro- 
sive furnace atmospheres at high tem- 
peratures. They must, for tubes really 
feta workout in this furnace! Lind- 
berg designed it to handle not only 
carbonitriding. but hardening, earbu- 
rizing, annealing and carbon restora- 
tion as well. Different furnace atmos- 
pheres are supplied by an adjustable 


generator. 


to oxidation and many corrosive atmospheres 


Inconel takes all of these varying 
conditions in stride. [t resists cracked 
ammonia and carbon monoxide atmos- 
pheres, and provides excellent strength 
throughout the entire carbonitriding 
temperature range. Its good strength 
persists at temperatures up to 2.200) F. 
Also. it is readily workable and can be 


welded by ordinary shop methods. 


You ean see, then, why Lindberg 
has standardized on Inconel tubes for 


their new furnace. 


To learn how Inconel can serve you 
in troublesome high-temperature ap- 
plications. write fora copy of the book- 
let. Keep Operating Costs Down... 
When Temperatures Go U p. Ws yours 


on request. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street New York 5, N.Y 


INcO 


Inconel. .. for long life at high temperatures 
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SPENCER TUR 


With universal 
motor, 35 to 75 F Oo R 
cfm at 12 to 40 


oz. pressure S P E C I A L 
For handling Oo C C A S i O N S 


gas, acid fumes, 
poisonous, cor- 


Standard motor driven Spencer 
Turbos are listed in more than 160 
sizes. For special applications, 
there are many variations, six of 
which are illustrated. 


rosive or explo- 
sive gases 


Overhang or Spencer Turbos range in size 

outboard type — from 35 to 20,000 cu. ft. per min. 

for coupled 402. to 10 lbs. and 1/3 to 1,000 
drive h.p. 

For complete description of the 

standard and special Turbos ask 


for Bulletin No. 126-A, 


For odd fre- 
quency or other 
than electric 
motor driven r use where if 
s desired to op 


erate with steam 


AIR FILTERS 
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J 4, Gloom had settled over the ‘“‘Super’s’’ office. Inspection 
was rejecting bumper after bumper because of tiny defects 
marring its gleaming finish. 

To make matters worse—ALL the usual test methods failed 
to disclose the cause of the rejects. 

Finally — Northwest was called. A ‘‘Cleaning Specialist’ 
rushed to the scene. His methodical check of the cleaning and 
plating operations revealed nothing amiss. 

Retracing his steps, the Northwest ‘“‘Cleaning Specialist’’ 
found “HER"’. A cute blond—busily racking bumpers—with lovely 
hands encased in gloves held together with liberal strips of zinc 
oxide tape. 

Here was the culprit. Her taped gloves left invisible traces 
of rubber-like adhesive on the parts after they had been cleaned. 
A new pair of gloves and production returned to normal. 

This little episode illustrates our point that Northwest's 
“Cleaning Specialists’’ are not only cleaning experts in a technical 
sense, but practical production engineers as well. 

Any one can give you a cleaning compound that will do a 

Let our cleaning job of sorts, but a Northwest ‘‘Cleaning Specialist’ will give you 

experts help you! the right cleaner to keep your line running smoothly. This is the 
reason so many plants rely on Northwest Chemicals AND SERVICE. 


Q 


METAL PROGRESS, PACE 


“YOUR COST PER FINISHED ARTICLE IS THE TRUE COST OF YOUR CLEANER” 

Ne 

| 

| ROSELAWN DETROIT 4, MICH. 

pioneers in pH cleaning control serving you since 


is versatile! 


TAPERING FLUTING 


OSTUCO 


is versatile! js versatile! 


EXTERNAL-INTERNAL UPSETTING 


OSTUCO 
TUBING 
is versatile! 


There's practically no limit ~-speed deliveries, assure highest quality and 
to the things OsTUCO can do save you money. 
with Seamless and Electric Tubing is our business, not a side line. 
Welded Steel Tubing to help OstTuco’s unique “Single Source” operation, 
you produce lighter, stronger, better looking with unified production control, eliminates 
products at lower cost. Only a few of the op- shipments from one location to another 
erations are shown above greatly reduces reject prevents errot 
Newly expanded and modernized facilities puts an end to buck passing and red tape. You 
for manufacturing, forging, and fabricating write one order, get one bill, and responsibility 
tubing, all in one plant — plus our own steel is clearly fixed. Write for informative catalog, 
source as a member of the Copperweld family “Ostuco Tubing.” 


OHIO SEAMLESS TUBE DIVISION 
of Copperweld Steel Company 
Monufacturers and Fabricators of Seamiess and Electric Welded Steel Tubing 
Plant and General Offices: SHELBY, OHIO 
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REDUCING—— XPANDING— 
BEADING TABBING REDUCING EXPANDING 
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THRING 
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Notching Flattening Shaping Trimming 2004 Packard Bidg , 15th & estnut © Pittsburgt 206 Pinewood Drive © $t 
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Quality, too, may be 


only skin-deep 


This apparently sound casting 
comes from the toundry ready 
for subsequent machining 


For fast, non-destructive inspection, 
use General Electric Industrial X-Ray 


Whether you're buying or selling castings, x-ray in- 
Spection isa high speed, low-cost method of Insuring 
unvarying quality. Hidden defects in job lots or on 
production lines are detected prior to expensive finish- 
my Ope rations 

The above illustrations show why so many leading 
industries today rely on x-ray for non-destructive in- 
spection, In many plants, x-ray is also used as a 


development tool — to disclose where savings can be 
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Machining uncovers blowholes 
at critical point — necessitating 1 would have reveal 
reyection oF 


ide before machin- 


repair, 


made, designs improved, new techniques developed. 


Chances are, there's a place for industrial x-ray in 
your business. We will be glad to appraise your n eds. 
Or, if you have a specitic problem, GE has probably 
handled a parallel situation, You can benetit from 
this previous experience by writing X-Ray Department, 
General Electric Co., Milwaukee 1, Wis., Rm. AS-12 


You can put your confidence in — 


GENERAL @@ ELECTRIC 
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ROLOCK “Serpentine” basket 
life 12 times that of 
former baskets 
at SOLAR AIRCRAFT COMPANY 


Jet burner plates leavir 


eady for loading, others entering furnace 


Baskets that carry jet engine parts thru these 73'-foot gas atmosphere furnaces for continuous 


annealing must withstand the tough maximum temperature of 2150) FL That calls for skillful 


designing of baskets and use of high heat resistant material, Rolock supplied Incoloy baskets 
incorporating their exclusive “Serpentine” base design, with rolled sheet on two sides and 
sturdy round rod on the other two all superimposed and integral with the “Serpentine 
fully articulated bottom 

Baskets are 42” x 42” x 6” deep O.D.... weight 120 Ibs.. carrving a load of 200-250 Ibs. As 
a replacement for baskets formerly used at Solars Wakonda plant at Des Moines the new 
ones have, so far, given 12 times the service life 

Rolock engineers prov ide practical solutions of your container problem for heat treating on 
corrosion resistant processing ... or will cooperate with your own departments for lower hou 


cost designs and methods. We like tough problems and welcome yvours. Send them in! 


CATALOGS ON REQUEST 


in: PHILADELPHIA VELAND. DETROIT, HOUSTON. CHICAGO, ST. Lotts S MINNEAPOLIS isnt 


ROLOCK INC. + 1222 KINGS HIGHWAY, FAIRFIELD, CONN. 


JOB- ENGINEERED for better work 


Easier Operation, Lower Cost 
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Grovity belt for travel thru furnace 
Bos kets 


Surprising, the confidence that people have 
in spark plugs. No one stops to question how 
many “sparks” they're good for, because long- 


life performance has come to be taken for 
granted. Yet, when you get right down to it, 
you'll find good reasons for this complete con- 
sumer confidence. And, from a “sparking” point 
of view, perhaps the most important ts the al- 
most universal use of special Hoskins alloys for 
the vital electrode wires. 

Producing the wire that sparks your car to power 
is a tough and tricky business. It requires special 
care in the selection of raw materials. Special 
melting and production techniques. Plus ex- 
iremely close control over alloy Composition and 
uniformity of quality throughout the entire man- 
ulacturing process. 


Yet that’s exactly the kind of alloy that Hoskins 


tured by Hoskins are: Alloy 717—for facing engine 
valves; Alloy 785—for brazing belts; Alloy 502 
-for countless heat resistant mechanical applica- 
tions. Then, too, there are the Chromel-Alumel 
thermocouple alloys... guaranteed to register 
true temperature-EMF values within specified 
close limits. And, of course, Hoskins CHROMEL 
.. the original nickel-chromium resistance alloy 
used as heating elements and cold resistors in 
countless different products. 


Chromel-Alumel! thermo- 
couple alloys accurately 
measure exhaust tempera- 
tures of jet aircraft engines 


Heating elements made of 
Hoskins Chrome! deliver full- 
tated power throughout their 
long and useful life. 


Hot stuff for hot jobs! 
Hoskins Alloy 502 is ideally 
suited to many mechanical- 
Structural applications. 


MANUFACTURING COMPANY 


4445 LAWTON AVENUE, DETROIT 8, MICHIGAN 


is qualified to produce best. For, among the other 
quality-controlled alloys developed and manufac- 
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SHELL MOLDING 


"In Production’ — with Minimum Investment 


AJAX-NORTHRUP 
Converter-Operated 


FURNACES 


The 20 kw. converter will melt 17 pounds of steel in 40 minutes. Maximum 
capacity is 30 pounds of steel or 60 pounds of bronze. The larger 40 kw 
unit melts faster, will handle up to 50 pounds of steel. The 6 kw. unit melts 
a pound of steel in 8 minutes. Controlled temperatures to 4500 deg. F and 


higher make these furnaces ideal for sintering and hot pressing carbides. 


Ajax-Northrup converters are compact and self resonating. They require 
no special foundation or wiring—and they’re certified to meet F. C. C 


regulations. 


Thousands of these units are in daily use. Many of today’s prominent 
industries actually got their start with an Ajax-Northrup 20 kw. converter. 
Write for bulletins. 


AJAX ELECTROTHERMIC CORPORATION 
Ajax Park, Trenton 5, New Jersey 


Associated Companies 
ELECTROMETALLURGICA! 
ELECTRIC FURNACE CORPORAT 
Since 1916 ry ‘ 4 AJAK ENGINEERING CORPORATION 


INDUCTION HEATING: 
MELTING” 
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ped 7 * @ Furnace manufactured by Sylvester & Co., Terminal Building 
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® Look at the ways you reduce rejects and production 
e costs with a modern electric heat treating furnace equipped 
OW eating with GLOBAR® Brand silicon carbide heating elements 


For instance, this Sylvester rotary hearth furnace equipped 
with forty-eight GLOBAR non-metallic heating elements, 


1S lowering production costs On jet engine irbine 
emen S$ can Cu blades. This single 250 KW unit can heat 1200 Ibs. of 


steel per hour to 2150°F. 


e Because loss of metal as scale can often be eliminated 

your heat treating costs by using a protective atmosphere, parts to be harae ned P 

usually machined to exact dimensions and cleaning 

atter soaking is unnecessary, in many cases 

Get these advantages of furnaces using GLOBAR heating 

elements pickling and acid disposal eliminated — permitung 

equipment to be located mght in the production area 

higher thermal etticiency— which cuts tuel costs; automat 


controls —which lower labor costs: fuel handling and 
® ie NG ; processing eliminated, as well as the added cost of furnace 
GLOBAR” Heating Elements construction needed co burn other fuels. 
give you . Let us show you how GLOBAR heating elements can best 


serve you in heat treating —or any other industrial furnace 


, operation. Write today to The Carborundum ¢ ompany 
MORE HEAT... per unit arca ys 
Dept. MP 87-310, Niagara Falls, N.Y. 
Ws 


WIDEST RANGE OF 


TEMPERATURES eee up to | GLOBAR 
2750°F, 


SIMPLICITY of 


construction 


LESS DOWNTIME... need Heating Elements 


to cool or unload during 


eplicement CARBORUNDUM 
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How to get maximum tube life 
per dollar: Ask the experts! 


This month's report is on: 


SICROMO 7 


Suggested as a substitute for steels of the 5.0 per cent 
chromium type for applications which require increased 
resistance to corrosion by hot petroleum products. 


ONE OF 24 TIMKEN HIGH TEMPERATURE STEELS 
Carbon Sicromo 2 Sicromo 5S 18-8 Ti 
Carbon-Mo. Sicromo 2% Sicromo 5MS__16-13-3 
DM-2 2%% Cr.-1% Mo. Sicromo 7 25-20*° 
Silmo Sicromo 3 Sicromo 9M 25-12° 
DM 4-6% Cr.-Mo. 18-8 Stainless 35-15** 
2% Cr.-Mo. 4-6% Cr.-Mo.-Ti. 18-8 Cb 16-25-6°* 
* Available as seamless tubing on an experimental basis only. 
**Not available as seamless tubing. 


OUR temperature, pressure, corrosion and oxidation 
oan may be solved by serveral analyses of high 
temperature steels. But from the standpoint of maximum 
tube life per dollar—the best life/cost ratio—there’s only 
one analysis that’s best for you 


To get that one analysis, go to metallurgists of The 
Timken Roller Bearing Company. They're recognized 
authorities on high temperature steels—with more than 
20 years of steel research and experience behind them. 
They'll help you choose the one tube steel analysis that's 
best for your application from the 24 different analyses at 
their disposal. And no matter which one you choose, you 
can be assured of uniform quality because the Timken 
Company rigidly controls quality from melt shop through 
final tube inspection. 


Let our “RSQ” —Research, Supply, Quality—solve your 
tube problems. Ash the experts! The Timken Roller Bear- 
ing Company, Steel and Tube Division, Canton 6, Ohio 
Cable address: “TIMROSCO” 
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Fine Alloy 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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Flattened test of 10%" O.D. by 1.580" wall of 18-8 Ch showing the excellent ductility of large, heavy-wall Timken seamless tubing. 


PLUG-IN CONTROLLER UNIT pulls out easily for eon 
venient maintenance checking. Standard vacuum tube 
may be replaced at low costatany radio-tube supply store, 


G-E PYROMETER-CONTROLLER ASSURES EVEN TEMPERATURES IN BAKING OF MOTOR STATORS—HELPS REDUCE REJECTS 


Improve Product Quality, Reduce Rejects 
with G-E Precision Pyrometer-Controllers 


Excessive overheating costs vou money a production 
rejects inerease and your product's quality drop- 


General Electric pyrometer controllers offer vou a low-cost 
wav (prices start at $215.76") of maintaming even Lurnace 
temperatures despite changes in voltage or ambient. 
precision control can help vou to reduce rejects and hold 
the line on product quality 
HIGH SENSITIVITY «of controllers means that any change 
in temperature equal to LO of of full seale is enough 
to mitiate control action 

This line of HP controllers is accurate to 3/4 of 1) of 
full seale. 

SEVERAL TYPES AVAILABLE, including indicators. iid 
eator controllers, and protec tors in either 2 postion 
or 3-position models Seale requirements can tw 
fulfilled from a variety of ranges in the O0-3000F span 

FOR COMPLETE INFORMATION, contact your Gb Ap 
paratus Sales Office. or write for Bulletin GEC-713. to 
General Company, Schenes tadv 5. N. Y. 


GENERAL ELECTRIC 
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SELECTION? 
STRENGTH? 
HARDNESS? 
TOUGHNESS? 
MACHINABILITY ? 
HEAT TREATMENT? 
TOOL LIFE? 
SURFACE FINISH? 
LOW PRODUCTION? 
HIGH UNIT COSTS? 


Check your problem .. . or problems. Then call in Republic's 
3-Dimension Metallurgical Service. 


The man you meet will be the Republic Field Metallurgist. He 
comes to your plant, studies your product, examines your pro- 
duction methods. His report goes back to the Republic Mill 
and Laboratory Metallurgists. 


These three specialists then work together to diagnose the 
trouble. From their wide knowledge of alloy steels, how they 
respond to forging, to heat treatment, to any work or process, 
they make recommendations. Not general ones, but those suit- 
able for your plant and your particular problems, based on 
efficiency. And they stay within, or below, your cost limits. 
The results? Higher quality, greater output, economy. 


Scores of Republic customers already have attained these benefits 
by taking advantage of this service. Ask your Republic sales- 
man to call in his 3-Dimension Metallurgical Service. It's yours 
for the asking. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES * CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, 


sive experience 

ordinated abilities of 
Republic's Field 

and Laboratory Metal 
lurgists with the knowl 
edge and skills of your 
own engineers. It has 
helped guide users of 


Alloy Steels in count Ps ; 
less industries to the cor 
rect steel and its most 
ethcient usage, IT CAN 5 
DO THE SAME FOR YOU, : 


‘SHR, 


Other Republic Products include Carbon and Stainless Steels—Sheets, Strip, Plates, Pipe, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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Vacuum Fusion Gas Analyzer 


with complete installation and instruction 


Vacuum Fusion Gas Analysis Apparatus, including 
installation services* . . . . . $4700.00 


(*H. F nverter extra) 


A packaged unit to determine the content of 
oxygen, nitrogen and hydrogen in metals 


A wide variety of metals and alloys can be analyzed to determine the 
amount of oxygen, nitrogen and hydrogen contained either as combined or 
dissolved gas, in the range trom one per cent to approximately 10 per cent ANALYTICAL SERVICE 


by weight 
Write tor intorma 
The oxygen and hydrogen content of titanium ts reported within the same 
tion about NRC Gas 


range of accuracy as tor other metals 


The apparatus incorporates the best features and techniques reported in the Analysis Service if 


literature or known to our laboratory and has been employed tor some time in your requirements 
connection with our own metallurgical research activities do not justify the 
Operating procedure is relatively simple and can be readily mastered. Instal- purchase of an in- 


lation, tinal testing and instruction of your Operator 1s pertormed by one ot our ohnteene. 


trained analysts 
Write for details ot Type 09-1240 Vacuum Fusion Gas Analysis Apparatus 


INDUSTRIAL RESEARCH PROCESS DEVELOPMENT 
CHEMISTRY, METALLURGY PHYSICS DEHYDRATION 
HIGH VACUUM ENGINEERING DISTILLATION VACUUM OATING 


National Research Corporation 


EQUIPMENT DIVISION 


SEVENTY MEMORIAL DRIVE, CAMBRIDGE 42, MASSACHUSETTS 
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THE FURNACE OF PROVEN SPEED AND 
DEPENDABILITY IN THE SOLUTION 
HEAT TREATING OF ALUMINUM! 


EIGHT SECONDS OR LESS is all the time required from heat chamber 
to complete quench with this DESPATCH high production aluminum 
heat treating furnace now operating in the aircraft division of a large 
automotive firm 


910 F. IN 25 MINUTES: A 426 KW heater has sufficient capacity to 

raise a 9506 aluminum work load plus a 1000+ steel rack to 9100 F. in aa w 

25 minutes. Two high volume recirculating fans of 25.000 CFM each EFFICIENT FOG QUENCH 
deliver heated air to the furnace, and heat uniformity ts assured within PREVENTS WARPAGE 


An intermediate fog quench at floor level 


a + 5° F. Furnace is designed to operate up to 1250° F. when desired 


ELEVATORS AND WORK CHAMBER DOORS are hydraulically operated 


and interlocked with push button controls providing automatic sequence recessed tank. A series of fog jet nozzles 


provided before load is immersed w 


operation thru the complete cycle from heat treating to quench to 4 


unload. Furnace takes a work rack 4° wide, 5’ high and 22° long f , 
against warpage of certain aluminum part 


HN The fog quench may be by passed if aciced 
PLAN FOR THE FUTURE WITH DESPATCH 


wattr ting equigment te th tomer SPATOH quipment 


Line of— planning for i 
plete 


pletely with a dense fog, a precaution 


it 


», wire or call Dept P 


MIMBEAPOLIS OFFICE: CHICAGO OFFICE; 


ENGINEERING HEA LICATIC 
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A NEW BRIGHT NICKEL PROCESS BY HANSON-VAN WINKLE-MUNNING COMPANY 


H-VW-M takes great pleasure in presenting Nickel-Lume, a superior new bright-nickel electro- 
plating process. Nickel-Lume addition agents are of the organic type, yet have none of the 
inherent faults and limitations of previous organic agents. A result of several years of careful 
research and development, Nickel-Lume has been subjected to stringent field tests both in 
job shops, with a wide variety of work and plating problems, as well as in large plant 
production using full-automatic equipment. In every test, Nickel-Lume has shown excellent 
results, a really bright finish directly from the plating bath with all these marked advantages: 


OUTSTANDING BRIGHTNESS — full, bright deposits over a 
wide range of operating conditions. Relatively thin deposits, 
too, are really bright; lustre builds as thickness increases. 
Even intricate, deeply-recessed articles have uniform bright- 
ness without shading. 


LOW INTERNAL STRESS — stress can be controlled to a low 
value on either the compressive or tensile side and held 
within satisfactory limits as the solution ages—no cracking, 
crazing, lifting, or brittleness of deposits. 


HIGH DUCTILITY — comparative nickel tests show surprising 
ductility—even after continued bath use in production, 


GOOD LEVELING — in normal deposits surface roughness is 
reduced 50% more. Costly polishing and buffing can be 
substantially reduced. 


WIDE CURRENT DENSITY RANGE — without noticeable change 
in brightness, current density can vary from below 5 to above 
70 asf. Plating speeds can change to meet various production 
schedules and specifications. 


WIDE SOLUTION TEMPERATURE RANGE — baths may be oper- 
ated at room temperature with full deposit brightness up to 
and beyond 140°F. With moderate to high current densities, 
a temperature above 120°F. is seldom required. 


GOOD STABILITY — no breakdown of addition agent, there- 
fore no cloudy, brittle, or highly-stressed deposits. No time- 
consuming, costly “stripping” operations. 


HIGH TOLERANCE TO IMPURITIES — no bath “upset” by a few 
milligrams of metallic or organic impurities. 
As a rule, organics are tolerated in greater 
concentrations than in other bright baths. 


Your H-VW-M combination— 
of the most modern testing 
and developing laboratory— 
of over 80 yeors experience 
in every phase of plating 
and polishing—of a complete 
equipment, process ond sup- 
ply fine for every need. 


RAPIDS 
MILWAUKEE 
ROCHESTER 

UTICA « 


METAL PROGRESS; PAGE 54 


Complete details and instruction manual will be forwarded on request. 


HANSON-VAN WINKLE-MUNNING CO., MATAWAN, N. J. 

PLANTS AT: MATAWAN, N. J. * 
SALES OFFICES: ANDERSON 
CHICAGO CLEVELAND 
LOS ANGELES 
NEW YORK 
SPRINGFIELD (MASS.) 
WALLINGFORD (CONN.) 


INDUSTRY'S WORKSHOP FOR THE FINEST IN PLATING AND POLISHING PROCESSES * EQUIPMENT »* 


SUPERIOR THROWING POWER — equal to or better than other 
commercial processes. Deposits—even in recessed areas— 
have uniform brightness without shading. 


GOOD CORROSION PROTECTION QUALITIES — addition agent 
nature plus constant deposit characteristics give a high level 
of protection to the plated surface. 


SIMPLE CONTROL ~ all constituents, including addition agents, 
can be determined and controlled by chemical analysis, thus 
maintaining deposits at constant and optimum characteristics. 


PLEASING WHITE COLOR — approaching well-known cobalt- 
nickel deposits in whiteness of color—not the unappealing, 
yellow cast usually associated with organic addition agents. 


NO OBJECTIONABLE FUMES — ventilation is not required — 


bath temperature is low, and no obnoxious or dangerous 
fumes are given off. 


HIGH DEPOSIT ACTIVITY — deposit surfaces are exceedingly 
active and accept chromium or other deposits without acti- 
vating treatment. In some installations, work with defective 
surfaces goes right back through normal plating cycle with- 
out blistering of nickel-on-nickel. 


LOW INSTALLATION COSTS — all that is needed is equipment 
for a Watts nickel bath. Filtration can be periodic or con- 
tinuous. No ventilation is required. Heat demands are low. 
Existing auxiliary equipment can be used. 


LOW OPERATING COSTS — initial cost comparable to other 
bright nickel baths but, cost of brightener replenishment is 
much lower. Control is simple. No frequent pumping out and 
bath treatment. No production loss through sudden failure of 
bath to perform satisfactorily. Regular non-premium anodes 
are used, 


ANDEFSON, INDIANA 

bd BALTIMORE ° BOSTON 
DAYTON * DETROIT * GRAND 
* LOUISVILLE * MATAWAN 
* PHILADELPHIA «+ PITTSBURGH 
STRATFORD (CONN.) 
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This furnace helps make 
ice cubes and cool breezes 


heats produced with speed and 


Detroit Rocking Electric Fur- 


naces produce the iron alloys 
for castings used by York Corporation 
in their ice-making and air conditioning 
equipment. The furnace illustrated has 
an 8000 Ib. capacity; the other’s ca- 
pacity is 2000 Ibs. 

In the York foundry, Detroit Rock- 
ing Electric Furnaces were chosen to 
meet the requirements for high quality 


hermetic compressor. Cast from metal melted 


4 Raw casting and finished crankshaft of York 


in Detroit furnace. 


economy. Rocking action of the fur- 
naces makes full use of heat from the 
indirect arc, and guarantees a homo- 
geneous melt. Better metal means 
better castings, fewer rejects, lower 
cost. 

Investigate Detroit Rocking Electric 
Furnaces for your needs. For ferrous 
and nonferrous metals. Capacities 
from 10 to 8000 Ibs. Each installation 
is engineered to fit your particular re- 
quirement, solve your problem. 


DETROIT ELECTRIC FURNACE DIVISION 
KUHLMAN ELECTRIC COMPANY, BAY CITY, MICHIGAN 


Foreign Representatives: in BRAZIL—Equipamentos Industrias, “Eisa’’ Ltd., Sau Paulo; CHILE, ARGENTINA, 
PERU and VENEZUELA: M. Castellvi Inc, 150 Broadway, New York 7, N. Y.; MEXICO: Cia Proveedora de 
Industrias, Atenas 32-13, Apartado 27A3, Mexico 6, D. F., Mexico: EUROPE, ENGLAND: Birlec, Ltd., Birmingham 
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@ Here is the up-to-date story of 
Yoloy Continuous Weld Pipe—a re- 
markable low alloy steel whose 
nickel-copper content gives it unique 
ability to withstand corrosion, abra- 
sion and shock. These outstanding 
advantages combined with high 
strength, ductility and weldability 
make Yoloy Pipe an excellent selec- 
tion. 

Proved by 18 years of satisfactory 
performance, Yoloy is highly recom- 
mended by users in such service as 
radiant heating, snow melting, gas 
line gathering, brine lines and other 
industrial piping. 

This new folder presents the facts 
and figures on Yoloy’s physical and 
chemical properties, with data on 
sizes now available and other infor- 
mation you'll need to select Yoloy 
Continuous Weld Pipe to meet your 
special requirements. Write for a 
copy today. 


Manufacturers of Carbon, Alloy and Yoloy Steel Office-500 Fiith Avenue, 
COLD FINISHED CARBON AND ALLOY BARS - ELECTROLYTIC TIN PLATE - 
TUBULAR PRODUCTS - CONDUIT - RODS - SHEETS - PLATES - BA 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


KE TIN PLATE - WIRE - PIPE AND 
- RAILROAD TRACK SPIKES. 
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PANGBORN 
BLASTMASTER BARREL 


Cuts Cleaning Time 56% 


And gives ‘“‘finest finish’’ to the work 
for Henry and Allen Division of Detroit 
Harvester Co., Auburn, N. Y. 


Formerly, the cleaning operation at Detroit 
Harvester required 44!) hours a week. Now a 
Pangborn Blastmaster handles all blast cleaning 
requirements in only 20 hours a week! So cleaning 
time has been cut 56%. In addition, labor costs 
have been reduced and experienced men are 
released for other work. Superintendent F. C. 
Palmer reports, “We are highly pleased with the 
new Pangborn Barrel. It is very fast and thorough 

. saves money by cutting our blast cleaning job to 


hess than half.” 


OVER 28,000 PANGBORN MACHINES 
SERVING INDUSTRY 


Quality? Here's what Assistant Foreman Mike 
Hulik (with the company since 1912) has to say 
“This new Pangborn machine gives us the finest 
finish I have ever seen.’ 


The Blastmastes at Detroit Harvester is not an 
u aT installation. Blastmasters all over the 
Country are winning Commendations for fast, Cost- 
ing, quality performance on ferrous, 
ferrous and metateastings- tf yor are inter- 
ested in better, cheaper cleaning, it will pay you 
to investigate the Pangborn Blastmaster Barrel. 
Available in 4 sizes—4, 6, 12, 


or 18 cu. ft. capaci- 
ties. For more details, write for Bulletin 224 to: 
PANGBORN CORP., 1800 Pangborn Blvd., 
Hagerstown, Maryland. 


and Dust Control equipment. 


looking into the Blast- 
master Barrel at Detroit 
Harvester. 


Abrosive-tight 
door has been opened for 
easy unloading. Note 
gleaming finish of clean- 
ed pieces. 


nop.— 


look to Pangborn for the latest 
developments in Blost Cleaning 


CHEAPER 


BLAST CLEANS 


PANGBORN 
‘ 70 
ont 
jom 
( 
with the right equipment for every job 
: 


4 A TOWER OF RESISTANCE 


Strips of Hasreccoy alloy © are being 
are-welded to this F4-ft. long tower 
to give it added corrosion resistanes 
The entire inside surtace of the vessel 


is covered with thick sheet. 


SEALING OUT CORROSION 


This lining of Hastrentoy alloy F will 
resist acids and alkalies. [tis attached 
to steel by the Smithlining* spotweld 
process. one of the many wavs of 
attaching allovs to steel 
Use of lined-sheet is an economical 


means of handling severe corrosive- 


alloys can help solve 
your corroston problems loo hor 
further information. contact the near 


est Haynes Stellite Company office. 


ive proce of the ALO} Smith 
Milwauhkes Wisconsin 


YU ot fF 
HASTELLOY Haynes Stellite Company 


TRADE. MARK A Division of 
Union Carbide and Carbon Corporation 
as sheet, plate, bar stock. welding rod. welded General Offices and Works, Kokomo, Indiana 
Sales Offi 
tubing and pipe. cast pipe and pipe fittings, sand 
Los Angeles —New York—San Francisco—Tulsa 


Nickel-base, corrosion-resistant alloys available 


and precision-investment castings 


“Hastelloy is a registered trade-mark of Union Carbide and Carbon Corporation 
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which “ROCKWELL*” converts 


BRALE Penetrator Accuracy ls Proved 
in Wilson's Standardizing laboratory 


@ One point of hardness on the Rockwell C scale equals .00008” so pene- 
trator accuracy must be constant. That's why Wilson maintains its Stand- 


ardizing Laboratory for testing on many test blocks and approving every 
BRALE penetrator. 

Each BRALE is precision ground to shape under high magnification 
and is accurate to the degree required for a research laboratory. Wilson's 
BRALE Penetrator gives true readings at all points on the dial. To get 
the greatest accuracy from your hardness tester, see that it is equipped 
with a diamond BRALE penetrator. 


*Trade Mark Registered 


230-F Park Avenue, New York 17, N. 
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for Hardened Steel 


Here’s a Challenging Opportunity for Every Man 
Responsible for Tooling and Production 


Your tools and dies represent an immediate Opportunity to 
bring unit costs down to a reasonable level. A quick re-check 
of this vital cost zone can result in definite savings. Some- 
times these savings show up in less die finishing or adjusting. 
Or in longer runs with less downtime for regrinding. Many 
times they come about through a drastic reduction in the 


number of tools and dies you make each year. 


Actual job records in plant after plant prove these cost 
economies can be realized. A good example is the job shown 
above. A re-check of these dies, used to blank and form 
008" thick bronze thermostat diaphragms, showed that a 
different steel with better wearing qualities was needed to 
reduce excessive downtime for regrinding. This steel, Carpenter 
Hampden (Oil-Wear), eliminated // hours of machine down- 
time each week and produced over a half-million extra 
diaphragms per grind! 


Re-check YOUR 
Relief Zone! 


Certainly, if other plants are finding new output and pro- 
duction savings by re-checking their tools and dies, you can 
too. First step is to use The Carpenter Matched Set Method 
to select the one steel best suited for your job. By so doing, 
you back your selection with really dependable Carpenter 
Matched Tool and Die Steels. Then a call to your nearest 
Carpenter Mill-Branch Warehouse or Distributor brings fast 
delivery from stock. THE CARPENTER STEEL COM- 
PANY, 133 W. BERN ST., READING, PA. 


Are You Missing These Opportunities In Your Cost 
Relief Zone ? 
hy e Less die finishing and adjusting 
* Greater output between grinds 

Fewer heat treating failures 
roa / @ Less machine downtime 


4 


On Job After Job Carpenter Matched Tool and Die 
Steels Have Made Them Possible ! 


| 


[a F F hd Tool and Die Steels | 


Export Department: The Carpenter Steel Co., Port Washington, N. Y.—“CARSTEELCO” 


Mill-Branch Warehouses and Distributors in Principal Cities Throughout the U. S. A. and Canada 
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The success of S-X Aluma-Flux in the sol 
dering of aluminum is due to the action in 
which the flux initially reduces surface 
oxides and then immediately deposits a 
thin layer Of plating material on the solder 
area. Oxidation of the area to be soldered 
is thus prevented while the plating material 
serves aS an approved base on which to 
solder. In addition to its soldering efficiency, 
Aluma-Flux reacts completely during the 
joining operation so there are no corrosive 
flux residues to lower corrosion resistance 
of the finished joint 


Manufactured By 


ESSEX WIRE CORPORATION 


Ft. Wayne, Ind. 


Distributed Onty By 


WWERSAL FLUX FOR ALL 
ERCIAL METALS USUALLY 
JOINED BY SOLDERING 


ERE is the only flux ever made that assures the non-corro- 
H sive joining of every type of aluminum alloy regardless 
of soldering method mechanical, manual or dip. No corro- 
sive residue remains in most cases, and soldered pieces can 
be used immediately after the joining operation 


In addition to aluminum, use S-X Aluma-Flux for soldering 
stainless steel, nickel, brass, copper, bare or galvanized steel, 
cast iron, and other ferrous alloys. Use it for the quick and 
easy joining of unlike metals such as brass and aluminum, and 
for coating copper with tin. There is no other flux like it! 


Even when exposed to salt spray, high humidity, alkaline 
water and other normal corrosion-inducing conditions, alu 
minum joints made with S-X Aluma-Flux produce no corro 
sive action. No type of detrimental effect on any soldered 
joint results from Aluma-Flux 

S-X Aluma-Flux is equally effective when used in molten 
form, or in powdered form as delivered, whichever is best 
for the job. Practically any type of solder can be used. And 
because Aluma-Flux is non-hygroscopic will not absorb 
water it can be stored indefinitely without change of weight 
or fluxing efficiency 


Write ‘test Sample & Detatls 


Aluma-Fiu ediate Shioment In Convenient Size Metal Cont 


INSULATION and WIRES incorporated 


1534A Swinney Ave. « Ft. Wayne 5, indiana 


Copyright 1953 by and Wires imerporated, M4. Lewis, Mo 
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You cut down rejects when you use Chase Brass and Copper 


Alloy Wire. 


Chase mills inspect every coil of wire produced. No 


scratches, no slivers, spills, or laps! Chase wire is of uni- 


form temper and grain size, uniform in surface texture and 


color, accurate in gauge. It comes to you clean and bright. 


Chase wire is available in a wide variety of 
alloys, shapes, sizes and tempers. 


Write today for free folder “Chase Cold-Headine 


Extruded Brass and Copper Alloy Wire.” 


The Nation’s Headquarters for Brass & Copper 


® Albany 1 Cleveland Kansas City, Mo 
Atlanta Dallas Los Angeles 
BRA 8s & COPPE R Baltimore Oenver M iwaukee 
Boston Oetroit M nneapo! s 
Ch 


Houston Newark 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION Cincinnat Indianapolis New Orleans 
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New York 
Philadeiphia 
Pittsburgh 
Providence 
Rochester 
St. Lows 


San Francisco 
Seattle 
Water bury 


sales 
office only 
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Millions of tiny alumina “bubbles help block heat loss through this . . . 


New Castable 3100F 


Here's a castable cement that is also one of the most refractory up with 8” of ALFRAX BI cement. Cement shrinkage ts prac 

materials available. Consisting of pure alumina bubbles and tically nil, even at these temperatures. The cement stays tree 
highest grade calctum aluminate, it is inherently inert, chemi of cracks, and makes a durable monolithic lining that prevents 
cally stable, and will withstand temperatures up to at least seepage of high-pressure gases 

3100 F with practically no shrinkage. It Is unaffected by fur You have to experience comparative results to believe them 
nace armos] heres and combustion gases The hollow spheres For full data on these cast ble cements and on othe: super 


of alumina make the cement one of the best insulating re 
fractories for really high temperature work. It also foliows 
that it is light in weight, and has low heat capacity 


These ALFRAX® BI aluminum oxide cements (there are CARBORUNDUM 


refractories by CARBORUNDUM, use this handy coupon 


actually three types) are particularly easy to install. You just Registered Trade Mark 
mix with water and pour like Portland cement Linings can 
be put in with a minimum of labor and down time. And, once : a 
j Dept. C-123, Refractories Division 
in, they stay in, even under conditions that quickly destroy 


The Carborundum Company 
Perth Amboy, N. J. 


other refractories 


For exan ple, one manufacturer lines high te mperature ducts 
(that are sometimes run at over 3000 F) with 3’-thick Please send descriptive data to 
MULLFRAX “ electric-furnace mullite shapes, and backs these Nome 
Position 
Company 
Street 


City Zone State 


on 


FROM 


CAST MUFFLE 


in shaker hearth furnace. 


Cuicaco SCREW COMPANY runs this 
Reciprocating Furnace 24 hours a day, at 
temperatures from 1550°F. to 1650°F., in an 
atmosphere of ammonia and carburizing gases, 
for case-hardening their high quality screws and 
other threaded fasteners. 


In addition to the mechanical stress (up to 60 
reciprocating movements per minute) the fur- 
nace muffle has to stand considerable thermal 
shock—for the top of the muffle is hot, while 


post Alig, 
wt 


Charging end 

of the No. 166 

Continuous 

Reciprocating Furnace 

at the Bellwood, IL., 

plant of 

Chicago Screw Company. 
The furnace, made by 
American Gas Furnace Co.» 
is equipped witha 
cast Chromax muffle. 


the bottom is continually quenched by cold 
work pouring in at the rate of 200 Ibs. an hour. 
Under these severe operating conditions it’s 
mighty good news to Chicago Screw that the 
replacement rate on their muffles is so low. They 
give full credit to Chromax, the alloy which 
combines great strength with resistance to high 
temperatures—also to strict observance of the 
furnace manufacturer’s instructions. 


For over 35 years, we have been helping manu- 
facturers meet their heat-treating requirements, 
to speed operations, maintain quality standards, 
and cut costs. In most applications Nichrome 
gives an even lower heat-hour cost than 
Chromax. But when defense restrictions make 
Nichrome impossible to obtain, Chromax does 
a highly economical job, as it did here. Let us 
know your specific needs; we will be glad to 
make recommendations and serve you to the 
best of our ability. 


Nichrome*, Chromax*, Cimet® are 


manufactured only by 


Driver-Harris Company 
HARRISON, NEW JERSEY 


*T. M. Reg. U. S. Pot. Of BRANCHES: Cleveland, Los Angeles, 


Chicago, Detroit, San Francisco 


MAKERS OF WORLD-FAMOUS NICHROME AND OVER 80 ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING FIELDS 
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i How Ryerson 8-step quality control 


Protects Your Alloy Purchase 


Are you sure of the alloy steel you buy? Sure of | Then, to guard against mixed steels, we spark 


type and quality —sure of what the steel will do? test every lift of bars from each heat. ‘ 


When you call Ryerson for alloys you can be Meanwhile, we test a sample of every heat for 
sure because Ryerson, and only Ryerson, takes hardenability ° and interpret the test results for 
eight separate and distinct steps to protect you you. ® So, finally, when you call Ryerson for 
against the many slips that can occur before the — alloys you can be sure. Tested steel— racked 

steel you order reaches your plant. separately by heats—is prepared to your order: 
- or : given a final inspection’ and rushed to your 
First, to assure you alloys of highest quality, 
plant. And with your steel as-rolled or annealed 
you receive complete test data * to verify quality 
and guide heat treatment. 


we carefully select each heat to be carried in 
Ryerson stock ' — verify the analysis as soon as 
a heat is received. ? Next, for permanent identi- 
fication, we stamp each bar with its particular This 8-point quality protection is yours at no 
heat symbol ' — color mark it according to type. extra cost. Just call your nearby Ryerson plant. 


Principal Products: Carbon, Alloy & Stainless Steels—Bars, Structurals, Plates, Sheets, Tubing, Machinery & Tools, Etc. 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK @ BOSTON @ PHILADELPHIA @ CINCINNATI © CLEVELAND ® DETROIT 
PITTSBURGH @ BUFFALO @ CHICAGO e@ MILWAUKEE @ ST.LOUIS @® LOS ANGELES @ SAN FRANCISCO e@ SPOKANE e@ SEATTLE 
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this stucly ther obtamed exclusive nited 


States licenses to prepare and market all typ s 
of titantum-carbide-base cermets produced by 
Hard Metal Tools. Ltd.. Coventry. England, and 
by Metallwerk Planses Reutte Austria. This 
By WALTHER L. HAVEKOTTE paper deals with an evaluation of some of these 
cermets as part of a program for further im 
Chief Engineer, High-Temperature Materials 
Firth Sterling Inc., Pittsburgh Pest 


to the following procedure The sh 


specimens were fabricated according 


titanium carbide and metal powders were ball 
milled together tn steel mills using tungsten 
carbide balls and an inert organi cul 


Piel powders Wore dried mixed with 


Super Refractories 
for Use Jet Engines 


O™ OF THE PROBLEMS associated with the jet paraffin, and pressed at room: temperature Pha 


engine is the urgent need for materials that billets were given a low-temperature sinter 
will withstand higher temperatures than any 1500 to TS00) FL depending upon the hardness 
of the materials now in use. There is little hope desired —and shaped to the proper dimensions 
of obtaining a substantial improvement the heeping ino mind that a shrinkage of approxi 
service life of the present allovs. The demand mately 205 occurs during the final sintering 
for such materials has led to numerous investi operation Phe halt-sintered specimen had to 
gations on the combinations of metals and be handled very carefully because they were 
ceramics known as “cermets Cermets have ery fragile and only chalk lard. The pec 
high strength-to-weight ratios and. for the most mens were then sintered vacuum 
part the constituents are easily obtained. The furnace at a temperature above 20005 | cle 
titanium-carbide-base cermets are being con ncling the amount of binder. and at a 
sidered for jet-engine applications. especially pressure of a few microns. Bodies were finish 
for wise as nozzle \ Posse SS high eround to ising aby isive wheels 
strength and resistance to oxidation at elevated The chemical analyse ind some mechanical 


temp ratures. Their high thermal conductivity properties of these cermets are shown in Table 
is Valuable in dissipating heat and contributing 1. The titanium carbide content decreases trom 
to good thermal shock resistance, Th st O63 to 4 ws tise of ONG 


obstacle they must over 


he poor Fable Chemical Analyses and Mechanical Properties of TiC Cermets 
ance to impact 


Iwo vears ago birth Coe at ANALYSES 
Ni Co Cr Orn, Hanosxess Pst 
thi retractor materials 
8-2 63.0 29.6 47.2 OK 
made in the United Stat \ AR) 
KS-5 63.0 5.9 11.1 G.15 158.000 
| ngland and = to 63.0 23.9 7 7.4 \ ) 162 000 
learn where thev could best 50.0 30.0 100) 100 6.40 4.895 ITO.OO0 
fit into the high tempera FS-26 94.5 4100 6,25 165.000 
ture picture. As a result of 29 500 i 6.55 ASLO 1S0.000 
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TiC Cermets 


plus Cr) increases from 37 


to 50%. Chromium imparts 
oxidation resistance to the 


cermets, and is relatively /8O0O°F 


low on the list of strategic a | 


elements: it is less than 149 


as strategic as columbiurmn c 40 60 80/00 200 400 600 1000 
another element used for Rupture Time, Hr 


this purpose Fig. 2 — Stress-Rupture Curves for 
The density varied be Two Grades of Cermets at 18007 1 
tween 6.00 and 6.55 ¢. pel 
ce., depending on the amount and composition particles can be obtained by etching in Mura 
of the binder. The hardness ranged between kamis reagent. The outside or dark areas are 
Rockwell A-SI and $9. The modulus of rupture titanium carbide which go into solution and 
at room temperature varied from 150.000) to reprecipitate from the binder during the sinter- 
180,000 psi. In general, as the amount of binder ing operation. The center or light areas are 
increased, the values for density increased, the undissolved titanium carbide particles which do 
hardness decreased, and the modulus of rup not go into solution in sintering. The average 
ture strength increased size of the titanium carbide parte les is appron 
Figure | illustrates a typical microstructure imately 2! p 
(Grade FS-27). Three phases are shown The type of chromium carbide could not be 
titanium-carbide-rich solid solution. chromium identified by X-ray diffraction even though the 
carbide-rich solid) solution, and binder. The specimen was powdered and the nickel bindes 
binder—a solid solution of nickel with a small removed by leaching. The amount of chromium 
amount of the two carbides — is represented by carbide observed under the mic roscope Was 
the white portions Both carbides are gray and less than 3% 
are differentiated by preterential etching. The effect of temperature on tensile strength 
Mlectrolytic potassium hydroxide etches only of FS-26 and FS-27 cermets is shown by the 
the chrominm carbide particles, leaving the following data 


Pst 
titanium carbide and the binder particles 


unattacked | 3.000 75.000 
duplex structure of the titanium carbide S00 11.000 76.500 


PeEMPERATURI FS-26 FS-27 


1200 1S.000 75.000 


Fig. 1 Py pi al Microstructure of Grade 1500 91,000 60,000 
KS 27 Cermet \\ areas are nile kel O00 9,000 


solid solution, gray areas titanium car 
Phi Specimens were 22 Mm long by in wicle 


hide solid solution, and small dark areas 
chromium carbide solid solution. Etched by 0.2 in. thick, with a reduced section of ap- 
in oxalic acid; 1500 proximately 1.3x0.2x0.2 in. the ends of the 
were V-shaped. The strength for 
KS-27 was fairly constant at about 75.000 psi 
from room temperature to 12007) then 
dropped to 35.000 psi. at The reason 
tor the increase in strength of FS-26 trom 33.000 
psi. at room temperature to 51,000 psi, at 1500 
Fis not understood. It then dropped to 41,000 
psi. at The elongation for both ma 
terials at ISOO) F. was 1 to 2%. The specimens 
tested at lower temperatures showed no measut 
able ductility 
Figure 2 shows the rupture strengths for thes: 
same two grades at 1SOO0) F. The same sized 
specimen was used for the stress-rupture tests 
as for the hot-tensile tests. The 100-hr. values 
of 9400 psi. tor FS-27 and 11.100 psi. for FS-26 


PROGRESS. PAGE 


wy ! 
| 
+ + + + + + 
‘ 4 
+ + + + + 
FS-27 
Pyar 
AE 
> 
¢. 
el 
\ 
Fre“ 
¢ 
$ 


ath 
Gy 


Stren 
9 


Rupture 


S 


| 


/4OO /600 
Temperature, °F 


big. 3 Lflect of Te mperature on Rup 
frre Strength of Crade FS-26 Cermet 


do not 


represent the ultimate in 


rupture 


strengths. For example our experience has 
shown that addition of molybdenum materially 
increases the strength of cermets at 1SOO” | 


However. an increase strength 1S 


In rupture 
accompanied by a loss of ductility and impact 
rupture strength for 
X-40 — one of the best currently used allovs 
While the 
rupture neth for FS-26 compares favorably 
with N-40 at F.. the cermet has a 26% 


lower cle nsity This fine tor should be consice red 


resistance Phe 


is 11.300 psi. at this temperature 


when comparing the cermets with metals. not 
only from the standpoint of weight saving in 
stationary parts but also because low density 
is desirable in rotating parts to minimize cen 


trifugal stresses. For instance 


when a material having a 25% 
lower density is substituted for 


a second material. the stresses 


High-Temperature Properties 


Phe 100-hr. rupture decreased trom 59.000 psi 
at 1250° F. to 11.100 psi. at FL At the 
lower temperatures, FS-26 is slightly stronger 
than alloy N-40, while at | 
rials have about the same strength. Elongation 
rupture at 1300 
F. to approximately Si at 


the two mate 


increased from 1% tor 


FORNEATION OF SCALI 


Figure 4 shows the gain in weight when 
these cermets were 


OF, 


flowed into the furnace at a rate of 2 liters per 


exposed to moist air at 
for time periods up to 200 hr. Air 
min. Specimens AX‘ in, were placed in 
removed 
from the furnace at the end of 5, LO, 25, 50, 100 
and 200 hi 


strongly adherent, but when any scale 


small alundum boats, which were 
In most of the tests the scale was 
flaked 
away, it was collected and weighed with the test 
piece The curve for weight gain versus time 
shows a shape typi il of the formation of a 
cermet gained 47.6 me 
only 13.5 mg. per sq. em. FS FS-9 cermets 


protective laver 
per sq. cm after 200 hr. whil 
having the largest chromium contents, gained 
the smallest amount approximately 124) mg 
pel ctl 
Vetallographic 
oxidation began binder 
the carbic 


examination indicated that 
eas adjacent to 
believed that. the 
binder areas were originally rich in chromium 
During the time the intered 
ind dater held at the chromium dit 
fused into the 


party les. is 
Specimen Wort 


carbict peer tie le leaving the 


Showin 


on the first material are reduced 
much tS 95% 

In general, the ductility as 
measured in the stress-rupture 
test for these two cermets was 
fairly good, it ran from 3 to $4 


Better obtained 


ductility was 
with higher binder content of the 
cermet and with longer rupture 
times. Youngs modulus at room 
temperature (79° BF.) was 50.6 
10" psi. and at 13000 F was 
S.4 10 psi 

shows the 


bicure etlect ot 


t 
4 


temperature on rupture strength 
ot FS-26 tor 30 100 and JOO hy 


1/40 
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hie. 5 
Carbide 
Valve 


Tin pace t Bar 


Cermets 
Rings Nozzle 
and nsili 


fiaust 


adjacent bindes chromium 


areas deficient in 
\fter the binder areas adjacent to the carbide 


particles had oxidized, the 


carbide 
the binder 


titanium 


areas were allected 


next. Finally 


areas rich in chromium oxidized 
Coefficient of thermal expansion Was meas 
ured on 2-in samples with the results shown in 


the following tabulation 


Rance 


5.6* 
6.0 
6.0 
6.0 
6.0 
*X 10° per ° I 


These figures are low when « ompared to most 
the ad 


vantage that vanes and blades can be ce signed 


iron and nickel-base allows. and offer 


Fable HE Toughness of Unnotched Charpy Bars 


and Stress Rupture 


Various Parts and Specimens Made of Tita 
Including Intake 


and Ex 
Vane, a Pump Bearing 


Bar 


with minimum clearance so they will not clash 
at high temperature 

to thermal shock of these 
This 


with such low ductility 


The resistance Cer 


mets is good Is surprising im materials 
and must be attributed 
to the low thermal eXpansion and high thermal 
conductivity values, together with the fact that 
these 


cermets on heating until the melting pont ts 


no structural transformations occur in 


ree hed 


Untortunatels cermets Posse SS SECTIOUS 


drawback — namely, low impact resistance. Un 
notched Charpy bars, 2.165 in long by 0.394 in 
of various cermet grades and of N-40 


Pha 


cermets 


square 
alloy were broken at various te peratures 
reveal these 
to be very brittle when compared to X40. which 


results shown in Table 


is one of the most brittle of the commercial high 

temperature alloys 

In conclusion, it is important to note that cer 
mets with a range of properties can hy 


produced by changes in composition. A 


Resistance, 


FS-27* 1.7 9 


14.0 10.0 


19 
1S 
66.0 


14 


variation in the amount of binder metal 
results ina change in toughness and re 
The addition 


of alloving elements to the binder or to 


sistance to thermal shock 


the carbide changes both strength and 


oxidation resistance. Probably one 


*Bars tested in a 
a 2-ft. drop with a striking velocity of TE tt. per sec 
a 264-ft-lb The hammer 
1. 4-tt drop with a striking velocity of 16.5 ft per se 


Baldwins machine 


Bars tested in Olsen machine 
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hammer 


h iS a 


composition will be ideal tor all appli 


cations, but by adjusting properties 


this wav. the best compromise tor a pat 
as 
~w 


ticular situation can be attained 


a 

fi 

: 

6.0 
6.1 
O.0 

hay 6.1 

6.2 
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By C. G. DUNN, Research Physicist 

and G. C. NONKEN, Supervising Engineer 
General Electric Co. 

Pittsfield, Mass. 


Production Oriented 


Single-Crystal Silicon Sheet 


so-called grain-ori tions bevond those associated with the study of 


rik decade 


ented silicon iron strip has become an im 
portant industrial product by virtue of its 


magnetic properties, which approach those of a 
Phe marked 
properties of grain 
oriented Strip occurs when the path of the mag 


properly oriented single crystal 


in magnetic 


netic circuit coincides with the concentration of 
cube edge directions 
the ervstal lattice 


othe ! 


since these directions in 
are magnetically superior to 
directions 

oriented 


Prope rly 


single are of 


course. ideal in this respect, and silicon iron in 
the torm of single-crystal sheets re presents what 
may be called the end point in the deve lopment 
Single 


crvstal sheets. however. cannot replace the cold 


of sharp single orientation textures.® 


rolled silicon iron with a sharp single orientation 


texture because singh cervstal sheets are more 


difficult to produce but they may find appli i 


single-crystal materials 

\ silicon iron sheet Consisting of an “oriented 
single crvstal can be produced from a 
polvorvstalline 


through the 


sheet by recryvstallizing it 


set ( rvstal IS pre \ ously Ole nal al 


vrowth of nucleus 


a single 
the sheet and is mechanicealls positioned inv the 
desired orientation by be nding a portion ot the 


sheet Dunn outlined part of this tec 


it 


form te 


harp ny \thire i 


that there is ome 
it is harp or 
Which be to 
corse 
number, at 
bon 


tandard deviation of zero 


and only nie 


prete rread 


onentation ontrast to 


tromge ¢ 


orventation hoa condition of 


expt ssedl each degree of prefer 


vould the 


‘ 


value of a 
would 
a very strong preferred 
ation of Sa\ 
ol ID 


stace 


deviation single crystal 
tandard des 
eferred on entation i \ 

cached the qu 


thom, oa ) io moderately 


| hi 
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tially as a Single Crystal) Against 
f Sparklin Back round of Small ry 
=. 
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Growing a Seed Crystal 


METAL 


Transactions, AA.M.E., Vol. 185, 1949, p. 72.) 
The success of the method depends on several 
important factors 

1. The erystal-growing characteristics of the 
polyerystalline sheet material used. 

2. The amount of strain introduced into the 
metal adjacent to the seed crystal, occupying a 
narrow portion called the neck, which is plas- 
tically bent in the reorienting process. 

3. The temperature gradient employed to 
maintain continuous growth of the seed crystal 
in the range 1500 to 20007 F . 


POLYCRYSTALLINE SHEET MATERIAL 


\s stated above, not all polycrystalline sheet 
materials have the required crystal-growing 
characteristics. Also, the method of fabrication 
should be taken into consideration since there 
IS a relationship between preferred orientations 


required for crystal growth and the amount and 


4 Motrix 
wh > 


Fig. 1-Sheet of Specially Prepared Silicon Iron 
With Several Reerystallization Grains in’ On 
End. Dotted line shows outline of area to be rv 

moved if Grain B is to be used as a seed crystal 


kind of hot or cold rolling and intermediate an 
neals. Regardless of these differences, the ma 
terials to be described in this article have in 
common relatively fine-grained structure 
which will be designated as the matrix. 

\ seed crystal must grow at the expense of 
the matrix under a driving force entirely derived 
from the grain-boundary energy of the fine 
grained structure — or trom a combination of 


grain-boundary energy and. strain energy. in 
the event that the matrix has been criticalls 
strained, If the driving force is to be constant 
the matrix must be stable during growth of the 
seed crystal. This means that a portion of the 
matrix a small distance from the growing seed 
crystal must remain essentially unchanged dur 


ing a high-temperature waiting period while 


the crystal traverses this distance. During the 


waiting period new grains must not appear 
in the matrix, and normal grain growth must 
not occur to any appreciable degree 

It is well known that the tendency to 


ward normal grain growth increases with 
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conversely, that 


approach to LOO™ purity oF 


impurities can be used to retard normal grain 
growth. Presence of a sharp single orientation 
texture in the matrix will also stabilize the struc- 
ture. Present materials, however, have no sharp 
single orientation texture, and whatever pre- 
ferred orientations are present can only tend 
to stabilize the structure. It is almost certain, 
therefore, that some uupurities are essential in 
our method of growing single crystals of silicon 
iron. Likewise any operation that helps prepare 
a uniform grain structure in the polyerystalline 
sheet material can be emploved to advantage, 
since such a structure is more stable than a 
heterogeneous one. 

Three methods can be used to produce suit- 
able sheet or strip material from commercial 
silicon iron with the following composition: 
3.25% Si, 0.025 C. 0.0384 Mn, 0.010 P, 0.017 S, 
0.067 Ni. 0.068 Cu, 0.012 Sn. trace of Al and Cr. 
\ll three methods begin with a plate or band 
0.10 in. thick that has been hot rolled from 
silicon iron ingots. 

ln Method I pieces of the plate are reheated 
to about 1775 F. and hot rolled to 0.020 to 
0.050 in. thick in packs. Sheets are annealed 
15 to 20 hr. in hvdrogen at about 16007 F. to 
remove residual stresses and lower the carbon 


content. After a critical tensile strain of about 


2.5% elongation, the material is ready tor use 

In Method IL, the O.10-in. hot rolled band is 
cold rolled to a final thickness between 0.020 
and 0.050 in. in two steps. First. it is cold rolled 
to within 14 of the 


for 20 min 


final gage and annealed 
or less depending on thickness ) 
in air at about 1560) F. Seale is removed and 
it is then cold rolled the final 14% 
hr. in hvdrogen at 1475) 
strained as in’ Method | 

In Method Il 


to almost any desired final thickness in one o1 


ale d 


and critically 
the band mav be cold rolled 
more stages 


at 1560 F, for a time long enough to reduce 
the carbon to about 0.005% 


\ penultimate open anneal in air 


is usually satistac- 


Fig. 2-Diagram Showing Directions R and § of 
Seed Crystal Relative to the Two Stationary Di 
N and RD of thr Sheet of Silicon Tron 


rections 


= a 


and Iso 
Reorientation 


Belou 


Fig. 3-Shape of Specimen 
lated Seed Crystal Before 


Above and \fte Re ortentation 


tory. Otherwise a decarburizing open anneal ts 
recommended after the final cold reduction. The 
final reduction should preterably be in the range 
of 40 to 60%, Unlike Methods I and I 


cal strain is required the matrix grain size pro 


no crity 


duced by primary recrystallization is smaller 
and there is sufficient energy in the grain bound 
aries of the matrix to provide continuous growth 
Although this method 


is the simplest of the three, it depends more 


of a single seed crystal 


critically on impurities and processing varia 
tions than the other two 

Method L is recommended if a wide variety 
100 
or cube plane in particular is to be parallel with 
On the other hand 
tations are desired with the (110 


of orientation is to be prepared or if a 
the sheet surtace. if orien 
dodeca 
hedral plane Iving nearly parallel with the sur 
face. then Methods [and are recommended 
\ wider range of orientations can be obtained 
from Method If than from Method HL, but if 
110 OOL! orientation ts 
desired, Method TILE generally is superior 


the cube-on-edge on 


REORIENTING OF A SEED CRYSTAL 
\\ hie silic on wot she et pre pruare dl as cle dl 
above is inserted a short distance into a high 


temperature gradient furnace, one or more re 
crystallization nuclei may be obtained, as shown 
schematically by A. B,C and D in Fig. 1. One 
grain B-—imav be selected as a 


ervstal and its orientation determined 


Lilie leus Say 
| 


seed kor 
this purpose we preter the transmission Laue 


method and the standard Laue patterns of Dunn 


and Martin cle ribs dl in Lransactions \ | \l | 
Vol, 185, 1949. p. 417 
After the orientation of the seed crystal has 


been found ( preter thly in the form of a stereo 


plot of cubs pole 
and S in Fig. 2) are 


two directions (R 
located which reorenta 
lit parallel re 


tor broug 


pect els te 


the normal and to the long dimension of the 
sheet. This is done with the aid of a Wulff net; 
also. the required axes and angles of rotation 
tor the reorientation can be 
met. the 


to have a cube plane in the plane of the sheet 


determined easily 
using thre 


final orientation is 
and a cube edge direction parallel with the long 
100) orienta 
then both R and S will be cubs edge di 
Another 110) 


orientation. would require Keto be a face 


dimension ot the sheet a 
tion 


rections 
OO] 


specific example, a 
diagonal direction and edu clires tion 
In general, however, Ro and S are two 
apart 

Putting a direction N normal to the sheet and 
a direction R.D parallel with the long dimen 


Sion 


fied directions 


obtains from the orientation analysis 
the relationships shown Fig 
tions Ro and N determine an angle of rotation © 
and an axis of rotation PM to both 
Ro and N. PM with RD 
When RK has been rotated to N.S talls at 7 


which is at 


direc 


which is 90 
makes an angle 
an angle ® with RK. D. Therefore a 
rotation of © degrees about PM tollowed by a 
rotation of & degrees about N makes KR coincide 
with N and S coincick 
required final orientation. If the & rotation is 
taken first so that ‘I K.D.. the 
axis PM for the final rotation is found displaced 


either toward or away 


with viving the 


coincides with 
from depend 
ing on the direction of rotation 

Knowing the position of the axis PM and the 
amount of rotation required about No one can 
plan how to isolate the seed crystal to minimize 
ervstal growth 90> to RID. The crystal 
is isolated by cutting away portions of the sheet 
as illustrated by the position of the dotted lines 
in big. | the axis PM cither should 


be nearly parallel with the narrow portion (a 


seed 


Crone rally 


neck portion adjacent to the seed crystal) on 
should be nearly perpendicular to the marrow 
or neck portion 

Figure 3 illustrates the former situation, and 
shows the Shape of the sheet specimen alter it 
dotted lines of Fig. J 
At this pot all edges need to be heavily etched 
to remove worked metal 


take 


has been cut alone the 


excessively otherwise 


unwanted nucleation mas place during 
crvstal growth 

Phe apparatus used to reorient a seed crystal 
is shown in Fig. 4 
the sea tal and a table holds the 
the sheet adjacent to the neck portion 
the lower scale. which measure ingles of 


thout Noi et « 


\ clamp holds and rotates 


cl cry 


end of 
When 
rota 
the anole 


tion if 
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Improved Reorienting Apparatus 


that the horizontal axis comeides with the direc 
tion PM thre sheet Specie IS placed Oli thre 
table with its sides parallel to the reference lines 
and with the seed crystal resting treely in the 
jaws of the clamp, which at this point is at a 
zero setting of the upper scale. The jaws of the 
clamp are closed on the seed ervstal and the 
neck portion is bent as described previously 

During the reorientation operation the neck 
portion should be at red heat to tacilitate plastic 
flow and minimize work hardening. Too high 


temperature however, would precipitate re 


crystallization. destroying the correct matrix 


trocture \ small flame is adequate to 
heat locally; we use an oxvgen-acetvlene torch 


Stvle No tip 


stead of acetylene 


fed with matural gas in 
\fter the two rotations have 
heen completed thre IS fed seed 
tal first, into a furnace with a high temperature 
vradient for the final annealing operation 

Phe crystal reorienting apparatus of Fig. 4 
Wats develope d tor this investigation and appears 
to have certam advantaue s over other devices 
of this kind 


work on aluminum have described devices that 


Fujiwara and Tiedema their 


require two rotations to bring the direction KR 
of Fig. 2 parallel with the normal No Their 
apparatus os deseribed Journal of Science 
Hiroshima University, Vol p. S9 and 
Vol. 2. 1949 26) 


Phe sum of these two rotations can be proved 


rystallograph a 


to be larger than the equivalent single rotation 


about the axis PME Thence. if only one direction 


/ d { Cry tal Reort 
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Rois to be fixed 
Hi thie 


rotation about ass mel i 


Inanner we recommend. minimizes. thre 


rain unposed in the neck portion. Fujiwara 
ind Lieder do rot consider thy second step 
the fixing of the direction S. Tt a third 


rotation is added to their two rotations. th: 


straming of the neck portion is greater than that 
» oduced by using two rotations as described 
here. Our erystal reorienting apparatus can be 
made to do even more, because the two rota 
tious may be carried out simultaneously instead 
of in succession, the result approaching that of 
i single rotation. A single rotation giving the 
required reoricntation produces the lowest por 
ible strain 

Phere are limitations in the Shape of the neck 
md seed ervstal portion of the specimen that 
the reorienting apparatus must also meet. The 
specimen must be able to pass through the small 
furnace apertures that are necessary to maintain 
a high temperature gradient. Exce pt tor this 
the strain in the neck portion could be distrib 
neck clesired 


uted over any size Ih test experi 


ments. successful results have been obtained 
after total rotations of more than 90 which 
IS than IS required The linn 


itation to the amount of permissible rotation 
usually stems from the ervstal-growing chara 
teristics of the material Pwinning to a twin 
orientation during growth also is a problem 

As in other methods of produc inv single crys 
tals speed of growth is 
the 


about | 


an important factor 
temperature range fon growth (above 

the temperature gradient cle 
creases with increase im temperature 


| 


it difficult to grow crvstals 


it higher te mper tures an 
| 


higher speeds 
theretore that 


thre higher thr 


thre retore 


It is clea 


te 


tire: Ora lients obtamedl the 


higher will be the 


sible rate of growth 
Conversely, with a speci 
that is. the rat 
it which the sheet is moved 
into the furnace the 
el the 


crowth 


oradient if tive 


temperature thi 
vreater will be the chane 
Mauch of om 
work has been done at 


speeds ot about 


fon 


STICCEUSS 


per but considerabl 
higher 


toundl practical for certain 


speeds 


Ose 


= 
| 
‘ 
AL 
2, 


ing Water 


Copper Tubing 


Slot! x23 In 
8 


Molybdenum 
Wound 
Muffle 


\ furnace signed tor growing a single Larue 
crystal in sheet form reoriented seed 
crystal must not only maintain a high te mpera 
ture gradient in the range between 1500) and 
2000) but must also meet 
certaim other requirements 
Such a vood temperature 
control and stability i 


drogen atmosphere and i 


High-Gradient Furnace Design 


the entrance slot extends well into the 
rot part of the furnace. the temperatur 
increases very rapidly bevond poimt P 
Pomperature iriation wath position 
the furnace and tts rate of inerease meas 
ured from Pare shown in Fig. 6 fon 
power input. continuous growth 
occurred at ate Inperature of fon 
ample th temperature gradient at the 
point of vrowth would be 4 per in 
With higher entry speed of the sheet. the 
fomperature tor srowth would be 


the vradient would be lower 


SUNENEARY 


steps for i harge onented 
ingle crvstal of reervstallized silicon iron 
prepared by one of the three methods ck 
cribed may be stunmmarized as follows 

lL. One or more tals are obtained i 
the end of a sheet Cor trip by placing it 
into the hot portion ofoa furnace with a 
te rature Gradiont 

2 The sheet is removed and one ervstal 
is selected for the seed crvstal It must b 
to the matri 

>) NA transmission pattern of thr 

do crvstal is obtained 

The orientation of the se 


trom the Lanegram a tha 


es of rotation to bring the ervstal into th 


desired orientation are determuned wath the 


of a net 

Phe unwanted crystal 
ire cut away shown in 
hig. 3. leaving the seed en 
tal conmected to the tripy 


means of carrving the strip 


slowlh and steadily into the 
furnace 

Figure 5 shows a cross sec 
tion of a furnace which ha 
been in use for a number of 

irs. It consists of an alum 
ina CVlinder muffle wound 
with molvbdenum wire and 
embedded in insulating re 
fractory powder \ wate 
jacketed copper block which 
extends into the furnace to 
the P torms the en 


trance slot for the = silicon 


neck 

The eed 
Champed in othe ¢ 
onenting apparati hig. 4 
md is changed to the de 
red orientation with re pect 
to the sheet. by the 
neck of the pecimen while 
it red heat 

cod 

the new orientation is) then 
made to grow nel replace 
the matrix of the entire sheet 
by, passing the sheet slowh 


iron strip. Circulating water 


keep thie copper cool ind 


high te miper iture-gradtent 


DECEMBER 1953. P 


\( 


Camper Coating 
Jacket 
"il | 
| 
Stee/ L 
1 | Fire 
Brick 
|\ { /\ 
\ }} f 
Fine 
| 
| 
| 
| 
|} 
Brick 
1 | 
» Cross Section of Migh-Coradiont burnacs 
\ i 
Position thie - 
nters the Furnace 
ot 1750°F 
Vv 
) 
| 
S 
Tj 
/ 
rom 


By ALLEN T. BALDWIN 


Hanson-Van Winkle-Munning Co. 
Matawan, NJ. 


Electroplating Prior 
Hot Galvanizing 
for Improved Results 


A PARLY AS IS44 an American patent was Phese studies were based on certain familiar 


granted on a process tor the electroplating 
of tin on an iron object prior to its being dipped 
in molten zine or other hot metal. Several pat 
ents have been granted during the last 100 years 
dealing with the idea of using various metals 
for electroplating the iron object to be ultimate- 
ly hot galvanized. In the opinion of the inven 
tors, such a preliminary electroplate would 
assure a more satisfactory final coating 
More recently, the practice in hot galvanizing 
has been to introduce another metal in quanti 
ties much less than 1% into the molten  zin 
and depend on its presence tor such beneficial 
eflects as are sought. The use of aluminum in 
this fashion has become a broad practice be 
cause it has resulted in the production of hot 
galvanized coatings of distinctive and desirable 
characteristics. Consequently, experiments were 
undertaken with a view of determining whether 
introducing some of these metals in. “trace 
amounts as an electroplated film might lead to 
the development of other methods of finishing 
those products which generally are hot dip gal 


vanized by a continuous operation 


assumptions concerning the conditions which 
influence the adherence and ductility of the 
hot dip zinc coating. Basic among these are 
the asstnptions that the solubility of the iron 


in the zinc and the diffusion of this dissolved 


Fig. 1—Commercial Hot Galvanized Steel. Im 
mersed for about 3 sec. at 850 to S60° F. in zine 
containing 0.12 to 0.15% AL All micros 1000 


% 
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ft 
. ‘ « “ 
® d 


iron throughout the coating are important. \t 


tention is directed, therefore to the temperature 
of the zinc bath, the immersion time, the solu 
bility and diffusion of the iron in the zine, and 
the effects of minor amounts of other metals 
on the nature of the coating. Since facilities 
were available ton electroplating thin films of 
various metals on steel panels the exp riments 
began at this pont Vhis article is a record of 
the outcome 

Panels of ASA 1010 having a high finish 
and measuring 0.029. in. were used in 
these studies. The coatings listed below wer 
put on both sides of the par Is by standard 


commercial plating methods 


PLATED IN IN Oz. pen 
Zinn 0.000033 O.02145 
lin 0.000033 0.02003 
Nickel 0 OO L442 
0.0002 0.1300 


The plate thicknesses were chosen as ones 
quickly and readily obtained, and the intention 
is to continue the study by using other values 
which mav be cither thinner or thicker. In pro 
duction. the thought is to tollow ans pickling 
or other cleaning step with a suitable plate so 
that the strip steel could be ted if che 
sired. and could possibly be d and enter 
the molten zine through a flux blanket 

Pane Is plated Wi laborators been hot 


dipped successtully several davs later without 
further treatment by passing them through a 
fusion of No. 20 flux on the molten zinc at S45 
to SOO. The galvanizing unit used held 20 


tons ob Prime Western in Which there 


Experimental Procedure 


may have been very minute traces of aluminun 
from additions that were made during its use 
prior to the tests 

Unplated panels of the same steel as used 
the plate S pros ided a basis of comparison 
for the two methods of galvanizing. The ele 
troplated iron was included to note if such a 
surface increased the diffusion of iron through 
the final coat. Zine plating was used to note 
tha possibility of minimizing the content of 
diffused iron. Tin was tried because it is an 
other metal commonly used in small amount 
to increase the effectiveness of the galvanizing 
Nickel was used since it is easily applied in thin 
films and would favorably permit preheating 
Phis series would have inchided aluminum as 
i thin film. but because it is not readily clectro 
plated. its performances will be observed atter 
nother method of application of a thin 
can be carried out 

samples nat plated and those with an 
electroplated film of iron were first dipped in 
a No. 20 flux wash 


amples were not given the pretlus dip To 


The other elec troplate 


control the Clipping tine each plate hada heavy 
weight wired to one corner and another ware 
ittached to the corner diagonally opposite for 
When the weight had lost 


brovaney. the phate s were allowed to sink ver 


tise as al 


tically through the fused flux laver and remain 
in the hot zine for the predetermined tines 
Phese are givens in the captions for the micro 
rraphis Phe original plates weighed approxi 


imately GO « ich. and atter coating weighed 


iti Lane 
ne no La Than Se 


Bath 


Contain 
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Preplating for Galvanizing 


Ml 


PAL, 


They 


immediately after 


approximate ly 104 were Quen hed in 


hot water removal from the 
molten zine 
Because tmimersions ranging from 7 to 9 sec 
were required to secure a completely smooth 
coverage. 10> sec. was adopted as a uniform 
minimum time. This was a disappointment be 
cause Immersion times less than 3 see. had been 
sought: it appears, therefore, that a continuous 
process would require some preheating ot the 
strip order to keep Inmnersion time ata mini 
mum. When the samples were withdrawn from 


bath 
of the panels plated with tin and nickel more 


the zine the hot metal ran off the surtace 


freely than from the others 


It was felt that rote rographii examination of 


| 
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sections of each group would be more useful 
than an evaluation through adherence or bend 
ing tests on such small plates with their heavy 
weight of coating. These micrographs are Fig 
ftoS. All metallographic samples were mount 
ed similarly and. with the plated ones, the three 
tests of lot 
se parated by stee] spacers. Magnesium 
Shamyva 


each were included in’ singh 


orice was used in polishing. Etch 
ing was done with a fresh mixture of 25 mil. of 
ams} alcohol and | drop of concentrated nitric 
acid for 10 to 20 sec. An oil immersion objectis« 
of NA 1.3 was used and exposures were mad 
on “ortho commercial plates sensitive to blue 
through a blue filter 

Figures | and 2 are typical of currently pro 
duced commercial quality galvanizing on stee! 
by methods using aluminum as a means of coat 
) the 


Figure 2 Sendzimits 
Sis of a coating obtained 


ing control shows 


process coating hig 
On a narrow strip passing through a lead bath 
10 ft 


molten 


for about thin 
thre 
of which less than | 
The coating in 
» is about 0.0006 in, thick and weighs 0.36 
oz. per sq.ft of the 
ture to that shown in Fig. 4 tor unplated panels 

veests the thought that. the this 
trip through the lead section of the bath iuiti 


itedl the 


and emerging through a 


hot metal is about S sec 


laver of PALI total time in 
ec. is spent in the zine laver 
big 
close 


similarits struc 


Passage ot 


attack on the base iron. Otherwise. it 
that 


is created in less than 1 se it 


is reasonable to assume a regular series 
zine phases 
ihout SSO 

Phe structure for plain stecl in Fig. 4 appears 
to be that usually reported for hot dip 
there is litthe on 


At the time these CXPOSUPES Were 


coatings where no aluminum 


noresent 
thie 


it wats apparent that what appears here as 


Zone above the steel base 


bye 


in reality a divided one with a finer line 
running ina horizontal direction 
cause no structural difference could be detected 
in the surfaces below the higher one of these 
lines. it was decided to present the mic rograplis 
iustrate the 


( le al 


which areas of greater diffusion 
Hore 

Phe effect of the electroplated iron film is 
Study of the 


prints gives the impression that the diffusion 


shown in Fig. 5 sections and the 
has been more uniform, and possibly the lavers 


to the eta are thicker than on unplate 


hig. 4 Sample s Without Pre plate 
Clalvanized at 850° F. for (A) 10 
Ser B See ( HO Sey 


* 


Micros Compare Various Metals 


steel At 60 sec. immersion there ippears to 
be a tendency for the gamma laver to lose its 
smooth, uniform appearance 

The general preterence in industry to have 
tin available for additions to the molten zine 
led to including this metal in the series. and 
the usual highly fluid condition of metal drain 
ing from the test panels was met. Figure 6 
shows sections of two tests: attention is drawn 
to the dilhusion pattern at the upper ot 
the gamma laver tor the ample receiving 60 

(big. 6B 

The panels electroplated with 
in big. 7. These coatings seem to hi horvontal 

es of phase separation which are more even 
and uniform. The vertical structure ippear 
denser and les ad trey 

Probably the mes! interesti 
nickel priate panel the ve 

ownin S here as a very thin film mest 
to the steel base which does not show cle 

Bina here. In Pig SA dip) discrete partic! 
m to be s led in econd mass ‘ 


3 3 


8 


lated With 00002 In 
fe 
( “as 


A 
~ te 
53. 
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Heat Requirements for Galvanizing 


30 sec. of immersion (Fig. SB), this area has 
(Fig. 8C) 


these particles have taken on a distinet dog- 


become more uniform, and in 60 see. 


tooth shape and have moved away from the 
steel base. Reference to the nickel-zine phase 
diagrams by |. Schram (Zeitschrift fur Metall 
kunde, Vol. 30, April 1938, p. 132) discloses 
a eutectic at 418.5° C. with 0.04% Ni in the eta 
phase of Zn and 0.25% Ni in the liquidus. 

\t this time we do not feel justified in drawing 
many definite conclusions from these experi- 
ments or from the mic rographs, Some HMpres 
which we feel will 
justify the continuation of studies in this direc 
tion. 


sions have arisen, however 
Some of these are: 

] Electroplated films may be used to im 
prove the process of hot galvanizing strip steel 


by protecting the treated surfaces of the steel 


prior to coating. Any steel surface must be com- 


pletely free of oxide and nonmetallic materials 
before galvanizing. If it is not, molten zine will 
not alloy with the ferrous surface 


Surtaces can 


be freed of iron oxide by ordinary pickling but 


under ordinary conditions particularly where 


continuous methods are in use, 


iron surfaces 


tend strongly to re-oxidize. A film of nonterrous 


metal plated to the ferrous surface can retard, 


and possibly prevent, the formation of any iron 
oxide on the surface. The film itself might OXi- 
dize, but these oxides would not be as harmful 

2. No radically new phase pattern appears 


in the coatings, except possibly with nickel. 


| iv 7 
of Zine 
10) See 


Preplate d With 0.000033 In 
Calzanized at 850° F. for (A 
B 30) See. C) 60 See 
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3. Thin electroplated surfaces can be used 
as a means of establishing a desired surface ton 
hot galvanizing, 

A method of measuring the effect of tim 
and temperature on the diffusion of iron or other 
metal through the zine coating might be de 
veloped. \pparently as the phases form, the 
boundaries between them are irregular, then 
with time become more regular and with still 
longer time lose this regularity. By “regularity 
is meant the smoothness or evenness of the lines 
separating the phases. 

The place where coating quality is finally es 
tablished is in the zine bath itself, and a feature 
of the existing processes for steel strip is the 
success they have in presenting uniform surfaces 
to molten zine for coating in short immersion 


times. These experiments indicate that it is de 


- 
a 


* 


sirable to keep the immersion period shorter 


than the full time required to bring the steel 
itself up to zine kettle te mperatare. This means 
preheating, which in turn calls for maintenance 
of the proper steel surface. as apparently is done 
by a preliminary elec troplate of a thin film. Such 
electroplated surfaces can be preheated rathes 
simply but probably not to the te mperature of 
the molten zine 

In practice the total requirement to heat a 
pound of steel and melt the zine to coat it ranges 
from a possible low value of ISO Btu. to ap 
proximately 500 Btu. when the heat is supplied 
Highly effi 
cient installations require 200 to 350° Btu per 


Ib. of work 
This use of about double the basic heat re 


through the side walls of the pot 


quirement wherever heat. is supplied through 


S—Preplated With 0.00002 In 
of Nickel, Galvanized at S50° F. for 
\ 10 Ser RB Ser Sr 


the side walls invites consideration of heating 
methods where the heat souree functions by 
direct radiation on a properly protected 
surface. The use of electric 
scribed by N. Thoren 
ing Bath at Virsbo 


Conterence, 1952 


resistors as de 
Top-Heated Galvaniz 

Preprint No. 6, Diisseldort 
Hustrates one application of 
this type. Records derived from substantial 
quantities of production indicate total heat re 
quirement of 150) Btu. per Tb. where approxi 
mately 12.000 Btu. is released for each square 
foot of heating area. It would uppeal theretore 
that the initial accomplishments by this method 
of heating would justify consideration of it. as 
a more efficient and better controlled heating 
at the actual point of use 

In conclusion, it) should be 
these 


repeated that 
undertaken to deter 


mine if very thin electroplated films would be 


experimne nts were 


useful in carrving out the hot galvanizing opera 
tion. Such a study would call for consideration 
of the various steps in the hot valvanizing proc 

ess and has led to the Comments on heat appli 
cation. As for the other ste ps the insertion of 
an electroplating stage does not pre ent com 
plicated or costly problem i method Like 

wise. the decision to pre flax and to maintain a 
molten zine will be influ 
nitable for 


This. of course 


flux fusion on the 
enced by the selection of material 
operation on nonferrous surtace 
isa different probl mm than that met with ferrous 
ol len 


ind broadens the por 
tion. Finally. these experiments must be looked 


es 


pon as merely the first Step Continuing 


loprn rit proc itti 
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assisy mmetallurgists in identifying micro 


constituents of metallurgical specimens 


several vears have been 


spectroscopists for 
working on the problem of obtaining a samplh 
restricted to a very small area of the specimen 
Scheibe and | 
nt as early as 


Acta, Vol. 1, 1939 


procedure employed rospark SOUTCE 


Martin devised spec ialized 
1939 


to obtain such a sample 


Spe ctrochimica 


which discharged through a fin quartz capil 
lary onto the area to be analyzed. Surface areas 
of 0.05 iim. diameter were re ported to be su 

identified. Later, others (Journal of 
the Optical Society of America, Vol. 31, 1941 


and Vol. 37. 1947 


cesstully 


mnploved modified Versions 


Fig. 1 
Sampling 
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Method Metallurgical 


Microdrilling 


e By FORD R. BRYAN and CLEO H. NEVEU 
Scientific Laboratory 
Ford Motor Co., Dearborn, Mich. 


of this method 


Hleves 


In 1941 G. Thanaheiser and | 
Archiv fur das 
Vol. 14. 194] reported using a small hol 
drilled through a thin mica sheet to confine a 
spark to a small area of metal. Barker, Convey 
and Oldfield. in a series of publications (Engi 
neering, Vol. 152. 1941. and Vol. 160. 1945. and 
Tron and Steel, Vol. 1S. 1945 reported the us 


of pointed graphite and metal counter 


Kisenhuttentwesen 


trodes for the analysis of sevregates in metal 


Hlurwitz has continued work on the quantita 


tive determination of metal 


segregation 
Journal otf the Optical Society of 
Vol. 42. 1952) by 


surfaces with a microspark, thereby obtaining 


America 
means of traversing metal 


spe tra from oa 


path Ob 
wide 
One of the difficulties en 


countered — by 


Var hiine for 


spectrosco 
pists in using the methods 
reported by these investigat 
ors has been the necessity 
of constructing specialized 
equipment hie procedure 
to be described has the ad 


Vantag 0 utilizing 


tancdard spectrograph and 
The small amount 
of specialized equipment 
needed is available com 


Here lly 


PRINCIPLE OF 
MIF 


Phis new method of iden 
tifving metallic constituents 
consists of drilling out the 
portion to be ana 


flowing collodion 


over the resulting chips 
collo 


dion together with ¢ hips to 


and transte rring the 


a 
7 
A 
4 ° 
ANS 
“ 
2 
. 
s 
) 
METAL 


\ minted Cross Section 


Silver Solder Sheet With Sampli 
( hip Made With 0.003-In. Microdrill 


pure carbon electrode for analysis ina stand 
ard spectrographic are 

Phe steps of the sampling procedure are itis 
trated in Fig. 2 in which (A) is a mounted sec 
tion of silver solder sheet Consisting of a center 
strip of O:.005-1n. copper between two lavers of 
0.003-in. silver with chips drilled from the cop 
per laver by means of 0.005-in. diameter micro 
drill, (By) is a portion of a collodion droplet 
covering chips, and (C) is the hole remaining 
atter collodion and embedded chips are stripped 
from the specimens. The simple metallic spec 
trum of pure copper is obtained when the colle 
dion incl « hips are arced graphite electrode 

Because OL microgram of metal can usually 
produce a spectrum drillings trom a O.OO]-in 
diameter hole of equal depth can usually be 
identified as to Constittent Drillings 
from 0.002 and 0.003-in, holes often provide 
more complete spectra and identification of 


high-alloy constituents. 


DRILLING 


NEACTIINI 


Several drilling machines reported to bye 
capable ot utilizing drills are communes 
cially available. The one used in this work wa 
National Jet Cols Model 7A. (Fig. 1). and is 
( ipabrle of drilling holes as small as 0.00025 in 
in diameter in relatively soft steels. The mech 
employ no chuck. but instead spindh 
drill are a single concentric piece which 
revolves in a jeweled V-block Phe motor 
mounted eparate ly from the drilling machine 
to pron ice essentially vibration-tres spine 
speeds trom 2500 to 5000 rpm 

Pivot drills of tungsten steel hardened to 
Rockwell ©-65 to GS are used in sizes ranging 
from O.OOL to 0.005 in. in diameter. The shih 
itself becomes the spindle of the machine 

The microscope used in viewing the sample 
and drilling operations ts a Spr heer stereoscopi 
shop HNCrOSCOp equipped with IS paired 
evepleces Visual magnification is selected to 
match the leverage ratio of the drill controls. as 
well as to allaw identification and centering of 
thi sample area to be drilled 

Sample Preparation—The constituent to be 
identified is usually first observed in a mounted 


and polished specimen prepared for micro 


Fie, 2 Hole Remaining im Specimen Afte 
Strippin Nodi ai dd ( hi } 


oft 


> 
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Quantitative Analysis of Constituents 


scopic examination. The typical metallographic 
mounting for the specimen also provides a very 
satisfactory means of manipulating the sample 
in the drilling machine. The small area to be 
analyzed spectrographically is first located by 
the metallurgist under the me tallographic micro 
scope before the specimen is transferred to the 
microdrilling machine 

The size of the area to be sampled and the 
appropriate drill size can be determined by 
viewing the specimen under a known magnifica- 
tion. In general, drill size is selected to be equal 
to, or less than, the surface area to be removed 
The simplest qualitative analysis is derived 
from a single drilling restricted to the individ 
al area in question, Qualitative information can 
also be obtained when drill size is relatively 
large as compared to the unknown constituent 
provided a second drilling from the surrounding 
material is used for comparison, 

Quantitative analysis requires — sufficient 
drilled material to provide a more complete 
spectrum than required for qualitative iden 
tification. If the unknown constituent oceurs in 
large formations, a single large drilling may 
provide a suitable spectrum for quantitative 
estimations. If the unknown constituent exists 
only in very minute areas, an appropriately Jo 
cated series of drillings of smaller diameter will 
provide the necessary mass. of representative 
material necessary. tor quantitative results. At 
best, however, quantitative results by micro 
spectroscopy are quite inaccurate as compared 
with conventional spectroscopy 

Drilling Techniques Drilling must, of 
course, be confined to the proper area and 
depth and satisfactory quantity of chips 
should be obtained. Equally self-evident is that 
the drill be of appropriate diameter and, as an 
aid in controlling hole size, be reasonably 
straight to avoid excessive run-out. To control 
the exact location of the hole, the microscope 
should be focused on the surface of the speci 
men so that it and the drill tip are in focus at 
time of contact. The bottom of the specimen 
mount should be flat to prevent wobble, and to 
offer sufficient: friction to prevent its rotating 
under the drill. Also. the surface of the speci 
men should be perpendicular to the axis of drill 
rotation to prevent sliding and bending of the 
drill as it contacts the sample. A long pulley 
cord and rigid table are ot some advantage in 
minimizing the transfer of motor vibration to 
the drill. 


\s a rule, any visible chip is sufficient to pro 
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vide a qualitative spectrum of the WAyOr Te tal 


lic element. Recovery of sufficient chips from 
very small holes requires that the spindle speed 
be low enough to prevent chips from scattering 
too far trom the hole. On the other hand chips 
sometimes cling to the drill and dety removal 
when the drill becomes magnetized 

There are several factors which can lead to 
frequent drill breakage. Under similar condi 
trois the smaller drills of course break 
easily than the larger Ones Sample S approach- 
inv the hardness of the drill are particularly 
hazardous and should be drilled by imparting 
TECIPLOe ating action to the drill Spindle 
speed should be less than 3000 rpm rather than 
higher, according to Cupler (Tool Engineer 
\pril 1950). Carbon tetrachloride is considered 
the best lubricant and coolant, and the quantity 
required should not be excessively toxic 

Recovery of Chips—Atter drilling is corm 
pleted, a drop of 10% solution of flexible col 
lodion in butyl acetate is owed over the chips 
Within a few minutes. the collodion, together 
with embedded chips, can be stripped trom the 
surface of the specimen, Other organic strip 
pable films may be used. providing the material 
does not contribute to the metallic spectra 
Likewise. solvents other than butyl acetate may 
be emploved to hasten or retard the rate of 
evaporation 

Electrode Preparation — The —collodion-em 
bedded sample is placed on the end of a spec 
troscopicalls pure graphite electrode and 
moistened with a drop of butyl acetate for im 
proved adhesion of the collodion to the elec 
trode Even the best graphite electrodes con 


tain traces of metallic clements: therefore it is 


Fig. 3— Hole Resulting From Removal of 
Sample From 0.003-In. Layer by Means of 
0.002-In. Microdrill. Silver copper, zim 

and cadmium were identified in 


~ 
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wise to use the highest purity obtainable It 


is advisable to are a pau of bare control elec 


trodes as a comparison spectrum with each 


sample spectrum in order to distinguish the 


sample material from electrode 


Impurities 


Graphite rods in. diameter and 4 in. long 
with flat cut ends are appropriate. These should 
| purchased purified after machining. and 
should be handled with forceps so as to prevent 


any Ccontamiation 


holds the 
sample 1S placed in the bottom clamp ata gap 


Arcing—The electrode which 


distance of about 2 mm. from the upper counter 


‘| hie re 


\posure 


should be 
should be 


keround IS 


electrode 
and the 


electrode 


pre-exposure 
short so that the 
The 


chips are consumed within a few seconds so 


not excessive 
that a total « \posure of 10 sec. is adequate The 
usual condensing lens and source-to-slit) dis 
However, where 


should be satisfactory 


alternate 


tance 
lens systems are readily available. the 
One possessing thi 


desirable \ 


alternating ol 


vreatest speed would be 


most 


2-amp are of either an 


direct) current. is appropriate 


Current. voltage. and degree of regulation are 
apparently not critical for this purpose 
Spectra Spectrum analysis No. J plates or 
film are usually emploved, and the customary 
rapid processing procedure hay used If an 
emulsion of greater sensitivity appears to be 
necessary. Eastman Py pe 103-0 should be tried 
For wavelength comparison, a spectrum of iron 
adjace nt to the sample spec trum is useful, since 
iron lines may be easily identified by means of 


When the 


of an abnormality in an otherwise homogeneous 


iwWaitlable atlases area drilled consists 


hig. 4 
Determine 
Surtace 


Samplin ts Taken From Boron Steel to 
Relative Concentration of Boron at the 
0.003-In. Drill) as Compared With Con 
centration in Center of Spe cimen (0.005-In. Drill 


Microdrilling for Small Samples 


specimen of known composition. itis often cle 
sirable to have a spectrum of this surrounding 
material on the same film for comparison 

Since the full slit aperture of the spectrograph 
can be uniformly ilhaminated. it is possible to 


rake 
spectral lines. When the sample contams high 


microphotometer measurements on the 


percentages of more than one element. it is pos 
sible to make UAT determinations 
from microphotometer readings on the sample 
spectrum and corresponding readings on the 
Also. if) suf 


fic rent IS irced it as possible to deter 


spectra ot COMpParison standards 


relatively 
tively bow the 


constituent liners 


minor Constituents quantita 


rophotornn terme otf menor 


Comparison with a mayor 
constituent line 


tor thre 


procedure corresponds 


common internal reference line method 


APPLICATIONS 

to several 
\etalli 
can be identified in a matrix of normal material 
\ series of closely 
evidence of seure 


Metallic 


he identified pro iding the structure is not too 


nucrodrilling technique can be 


ippli dl 


Classe of metallurgical problem 


and sometimes nonmetallic. inclusions 


paced « icle 


vation and identity segregates 


constituents of individual ervstals can 


fine. Underlving lavers of platings can 
bye sample doand identified individually by drill 


ing into their cross sections, By means of bseries 


ot drillines ie’ 


determiune aif 


fusion Characteristics of metals 


Figure 3 illustrates how a 0.003-in 


plating 
sampled by means of a O.002-in. diameter 


drill to 
( opper 


determine the purity of the plating 
identified in 
addition to the major clement Since the 
later found to contain only 159 Cn 
Zin, the procecdtre lowed the detec 
tion of approximately Oo) microgram of each 
of these 

Another specilic iustrated! by 
Fig. 4. A steel] wa 


unpled to Compare the boron concentration 


with thre 


silver 
alloy WialS 


mad 15 


clement 
OO] 


specimen ot boron 


ilong the edue 


center of thi 


concentration. in the 
section. Use of the microdrill made 
it possible to confine the 
0.005 in. of the edge. The 


that the 


sampling to within 
method is sufficienth 


SeTSttye boron line from each set ot 
drillings can be mea ured on a mic rophotonne ter 
und compared with ith reference for 
a quantitative determination 
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N' MeEROUS methods are emploved through 
out industry to measure the depth of 
carburized cases on steel, largely because there 
is apparently no standardized procedure which 
is acceptable to all. Articles have been published 
describing various “approved” or “standard 
procedures but generally each company or in 
dustry has preferred to apply its own particular 
technique based on its own Interpretation ot 
case depth and the availability of either shop or 
laboratory equipment 

the 


heat treating division of Caterpillar Tractor Co 


Until approximately seven vears ago 


encountered inconsistencies in case ce pths on 
test bars which were not always explainable 
Each such instance involved considerable extra 


expense because of additional testing and 


destruction of piece parts An analysis of the 
problem revealed that very often the fault was 
in the manner of determining case depth rather 
At that time 


therefore, we set out to define the most applic 


than in the carburizing operation 


able and economical manner of checking this 
metallurgical quality and standardizing accord 
ingly. The objectives which would have to be 
met for our use were as follows 

1. Determinations must be accurate and 
repetitive, The method must eliminate differ 
ences of judgment between peopl making the 
found to be the 


greatest problem OUP TOUS practices 


determination, something we 


2. Determinations must be made quickly so 
that “in process” heats can be checked at any 
time without delay, 

3. The procedure must be simple so as not 
to demand highly skilled technicians, a require 
ment particularly important during week-end 
or holiday operation 

1. Equipment should be relatively inexpen 
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By DALE J. WRIGHT, General Superintendent 


Heat Treat Div., Caterpillar Tractor Co. 
Peoria, Ill. 


sive and durable. and cost of individual deter 
be low as possible. linportance ot 
the fact 


da 


the latter Consideration is attested by 

average 250 determinations a 
method 

the 


not 


that we 
5. The 


measure of 


should 
the 


evaluate 


used represent 


control of carburizing 


process and attempt to other 
variables such as material or design of the piece 

6. The determination should indicate a cas 
depth which would find acceptance under a 
broad Interpretation of the term “effective 
depth of case 

\ number of approaches were tried during 
the 


meet these requirements, Thus 


which would 
test 


were etched o1 


investigation for a method 
bars of 


carburized case tor. its 


and allov. steels 
tinted to the 


measurement with a spec ial scale 


carbon 
resolve 
Brinell on 
equivalent low powe! magnifications im con 
junction with appropriately calibrated lineal 
divisions were used to measure the case on frac 
tured o1 polished and etched transverse sections 
Two other ideas studied were hardness tests on 
step-ground and tapered bars transverse 


the 


and. of 


sections: and IK examination of 


carburized carburized and hardened 
bars which had been tempered at in 
cast iron borings. 

In keeping with our stated objectives. we 
the first 
methods, regulated so as to control the known 
with all 


of our needs. After many vears of its use we are 


decided) on a combination of two 


variables and made to conform easily 


well pleased with the results, and confident that 
any troubles we may encounter are not due to 
the method of checking case depth 

The following describes the procedure wi 
employ, which is actually very simple to apply 


after a brief initial instruction 


A 
| 


Description of Test: Bars — Test) bars ar 
procured trom a mill heat of known charac 
teristics and in sufficient quantity to last a 
number of vears. The cold finished bars are 

16 in. square and 34 in. long. and a hole is 
drilled near one end on those which require 


Suspension in the furnace 


Chemical 
tion of the bars is: to 0.20 to 0.90 
Min. O.17 to 0.22 Si. 0.040 0.020 P. O12 Ni 
0.05 Cr, 0.02 Mo, 0.05 Cu, 0.15 total Ni plus Cu 
all but the first three are maximum values 

The AS-TUM. grain size is No. 1 to 4. with a 
TERCANDDDOGLEND spread oft two numbers, The test bars 
are run with the production parts in every fur 
nace Charge and at regular frequent intervals 
on continuous turnaces. Test bars which have 
been checked tor case ce pth in the manner to 
be cle ribe dl are used to ace ept reject produc 
tion material with which they have been car 
burized. Use of test bars of uniform carburizing 
characteristics is necessary in order to isolate 
being checked to that of the car- 
burizing routine itself 


the variable 
Hardening of Test) Bars — After cooling 
black” heat. bars 


from carburizing to at least a 


hie I Instrument Designed at Caterpillar Trae 
for Co for \ocurate Veecasurement of Case 
De pth Prin ipal parts consist of an illuminated 


Bausch and Lomb 10 
dial indicator 
The case 


Brin ll and 
metal base 
de pth is read on the dial indicator 


mounted on a 


Instrument Eliminates Human Element 


are loaded into a 


small Hevi-Duty 


furnace equipped with a circulating fan. Up to 


clectric 


20 pieces are loaded at one time in an alloy pan 
This furnace is used tor this work only and is 
maintained at 14407 #F 5 F. at all times 
Heating time is held to 22 min 30 sec. and 
ho protes tive atmosphe re is used. Test bars are 
then quenched until cold ina full flow of water 
at 75° F 5° I 
Fracturing and Etching — ‘The bars are 
broken transversely at approximately their mid 
pomit and etched in 10% nital for S sec. Care 
must be exercised to use fresh nital which has 
not been « \posed to air for more than 2 hr. The 
etched tracture is rinsed in water and dried with 
compressed air, resulting in a clear, definite line 
ot demarcation between case and Core 
Reading Case Depth — The instrument we 
developed for determing depth is of a simple 
inexpensive design, yet it has eliminated the 
diflerence between individuals making the ce 


termination the 


natural inelination of 


peopl to 


interpret the Case measurement a 


they may happen to see fit principal patrts 
ol this instrument are an Hhaminated Bausel & 


Lomb Brinell micros. ope 10) 


hic Rear View of Measuring In 


- 
\ 


Fie, 3— End Vieu 
tured and Ktched 


of Test Bar 
The 


Case 


by the light) spots in’ the center 


and a dial indicator mounted on a metal base 
When the test bar is placed in the instrument 
the hairline of the microscope is zeroed to its 
edge. The bar is moved so that the hairline 
coincides with the first free ferrite. The case 
depth is then read directly on the dial indicator 

From our investigational work it was found 
that a reading to the first grain of free ferrite 


would coincide closely with a 0.40% carbon con 


Mik 


PAL 


” CONTINUATION of the survey of contempo 
rary Russian metallurgy, presented in the 
August 1951 and March 1953 issues of Metal 
Progress, tive additional books published in the 
Soviet Union in the period 1947 to 1951 are her 
appraised. The first three are of special interest 
because they give a comprehensive and detailed 
description of both ferrous and nonferrous 
metals and alloys in production as of 1950-51 
The other two are concerned with nonferrous 
industries, one extensively describing nickel and 
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After Being Frac 
di pth is cle arly de 
fined by the darker portion; free ferrite is indicated 
portion 10 


tent and a hardness of 
Rockwell C-50. On this in- 
strument accuracy of repe- 
titive readings, between 
individuals as well as be- 
tween different readings by 
the same individual, is with- 
in O.OOL in. 

Figure 3 (reproduced at 
the same magnification the 
operator receives in the in- 
strument) clearly — shows 
the darker case depth. 

It is recognized that the 
methods described in this 
article could not be applied 
to all shops as a means of 
production control, because 
some equipment is neces- 
sary, although it is by no 
means elaborate or expen- 
sive. However, it is with 
some hope of standardiza- 
tion that this description 
has been prepared, since 
there certainly is a need in 
industry for closer measure- 
ment as well as uniformity 
in methods employed. Perhaps variations from 
the foregoing would at least permit us all to 
‘speak the same language” and make compari- 
sous from the same basic beginning. If there 
standardization, it 


would not be: difficult to make test bars and 


were enough interest in 
reading instruments available, just as standard 
methods and equipment for hardness measure 
ments have been available for many years. ©@ 


Current Russian Metallurgical 


copper (a few critical issues excepted ) and the 
other dabbling with a number of the so-called 
“rare metals”, including molvbdenum, titanium 
and the transuranics. 

SOVIET 


METALS AND ALLOYS 


“Introduction to Metallurgy.” by G. L. Pogo- 
din-Alekseev, Yu. A. Geller and A. G. Rakh- 
shtadt; Governmental Publication for the War 
Industry, Moscow, 1950, 455 


| 
t 


In considerable contrast to the usual “intro 


ductory’ this book contains information 
itself. One of the 


better examples that might be mustered by 


texts 
placing it in a class by 
a proponent of socialized science, it sets forth 
Soviet metallurgy from the organized viewpoint 
government-backed 


of singular 


program. 
Significantly, the book is published by a govern- 
mental branch called the War Industry (more 
euphemistically named the “Ministry of De 
fense” in other countries), and its purpose is 
to serve as a uniform instruction on the proper 
ties and applications of standard metals and 
their alloys 

Even the introductory chapter is vigorous 
compressing much information in’ brief com 
pass. It is a history of Russian metallurgy begin 
ning with Anasov in 1831, ending with Bochvar 
in 1947, and carrving 11 portraits of such dis- 
tinguished investigators as Anasov, Tschernofl 


Kurnakoy 


Bochvar—most of these also pretty well known 


Belvaey Baboshin. Shteinberg. and 


to western scientists 

The remainder of the book is divided in six 
sections, plus an extensive appendix, The seven 
chapters of the first section describe methods 
for studving metals: binary and ternary dia 
grams are the subject of the second section 
the third discusses plastic deformation and 
the next two treat the struc 
both 


ferrous and nonterrous metals and allows: and 


recrystallization 


ture. properties and heat treatment of 


the sixth section closes with instructions for 
selecting the proper alloy and. suitable heat 
treatment for a wide range of industrial and 
commercial applications. 


Threaded throughout the entire text are 515 


Texts—ll 


By CARL ANDREW ZAPFFE 
Consulting Metallurgist 
Baltimore, Md. 


Two Books on Corrosion 


teach the 
students how to interpret the given theories and 


exemplary problems. designed to 
reduce them to practice 

The 56-page appendix lists by “mark”, com 
position, and application all standardized metals 
and alloys used in the Soviet as of 1950 — iron 
steel, cast iron, copper-base allovs, aluminum 
bearing metals 

(WC-TiC-Co 
others. The book 


offers an outstanding opportunity for compar 


alloys 
and babbitts. the 


combinations and 


hase allovs 
hard metals 

American 


| | 
ing Russian ane ferrous non 


ferrous prac tice 


Metals and Allovs in Chemical Machine and 
Slavin and 
Government Scientific-Techni 
1951, 463 

In the preceding text. the Soviet standards 


\pparatus Construction by DO 
B. Shteiman 
cal Publishing House, \loscow 
are presented principally trom: the viewpoint 
ol mechanical properties whereas this second 
volume treats the same broad field principally 
from the standpoint of corrosion resistance. The 
two thus complenn nt one another 
Introductory chapters contain many tabula 
tions of corrosion measurements, based upon 
a “ball seale” rating of 1 to 10 covering 0.04 
to 400 mils penetration per year Hlectropolish 
ing is discussed. a phosphoric acid electrolyte 
being nded ‘| re are charts fon 
size, inclusion count, and graphite standards 
this last with a discussion of spheroidal cast 
iron which appears in a Russian book for the 
knowledge 


first time. to this reviewer's 


As in 


listing of Soviet metals and allovs is given, A 


Pogodin’s text. virtually comple te 
few dilflerences between the two listings are 
apparently the result of a rapidly changing and 
svstem of codification 


improy ing especially 


noticeable fon stee] 


high-alloy stainles 
Corrosion of Chemical \pparatus and Con 
Materials” by Yao Klino 
Scientific - Technical Publishing 
1950, 291 p 

Although similar to the two prec ding books 


rosion Resistant 
Government 
House, Moscow 
this text is inferior in both scope and detail 
It specifically concerns special alloys designed 
for corrosion resistance both medium 
at ordinary temperatures and in active 
vated 
ment is at best mediocre 
ilthough 


be found which suppl ments that in the 


treat 
often either careless 


pheres at ele temperatures The 


or uninformed material can 


othe 


Russian text 
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Nonferrous Metals and Alloys 


MIE TAL 


In the works of Slavin and of Pogodin-Alek 
the Soviet 
nonterrous metals and alloys IS ¢ hensively 


outlined 


wees and co-authors 


program for 
whereas the two volumes next to be 
described treat certain of the nonferrous fields 


in more detail 


The Metallurgy of Copper and Nickel” by 
Vv. 1 


Publishing House 


Smirnov. Government Scientific- Technical 
1950. 59] 


‘In foreign countries the ric kel industry pro 


OW 


vides a typical example trom the ¢ apitalistic 
Industrial Epoch of Imperialism and World 
Wars. Its growth proceeds irregularly EXPress- 
ing those inevitable crises and depressions 
which step by step lead to the monopolizing of 
production 

Thus the 


Soviet nickel industry ina brief introduction to 


Smirnoy comments upon 


what is 


otherwise an excellent) technological 


discussion, His book is in two parts. one on 
copper the other on nickel 


The rile kel 


entirely post Revolution 


Russian industry is defined as 


except for primitive 
operations conducted in the Urals prior to O17 
An All-Soviet Conference for Nonferrous Metals 
was held early in Stalin's regime, and a plan 
was proposed for an organized nickel produc 
tion based upon the Uftaleiski deposits in the 


Urals 


specific program was formulated. using nickel 


By the time of the second conference, a 


oxide ores and bessemer matte. Later geological 
in combination with the establish 
ment of the Ufaleiski plants, led to a much 


discoverit 


broadened development whic h ludes al 
special institute for the study of nickel and 
related problems ports to the present 
nickel industry as a proud example of Russian 
science and economy 

\s for copper, he states that Russian produc 
tion declined so badly during World War f that 
by LOIS it had virtually ceased. A tabulation of 
world production ol cast coppel is 
nificantly subtitled “except USSR. 


given, sig 
\ search 
of the text discloses only the indirect informa 
tion that Soviet production during World War 
I} was “many times greater” than in pre-Revolu 
tion vears, and that the quota of the 1946-50 
Plan 160%. The 


total supply of copper in the various deposits 


Five-Year excecded by 
of the world at the present time is estimated at 
100 to 120) million tons, approximately SO% 
being in the U.S.S.R.. Chile, Africa the 


U.S.A Perhaps this can be interpolated bv an 


and 
expert to give a figure for Russian copper 
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Sinimnoy states that Russia has rich deposits 
the Urals 
Siberia. and he names seven plants that have 
built 


ol copper ore in 


Caucasus, and 


been but only for the period 1922. to 
1931. Their augmented coppel production i 
the result) of electrification 
program begun by Lenin at the Party’s An 
nual Conference IX Plans 
GOELRO. A significant part of Russian ores 
is porphyritic, but the carbonates malachite and 


azurite are also inchided 


largely the huge 


and culminated in 


as well as the sul 
phides chalcocite bornite 


( opper concentrates Smirnov states. have been 


widely Plan and 


today approximately 79% of Russian production 


chalcopyrite, and 


used since the first Five-Year 


is based upon concentrates 

kxcept tor his careful omission of Russian 
production statistics, Smirnov makes tree use 
heat 
tions, and even photographs of Russian opera 


tions. No physical metallurgy is included. but 


of melting logs, balance sheets caleula 


as a treatment of process metallurgy for coppel 


and nickel the book is above average 


‘Rare Metals.” by O. A. Songina, Government 
Scientific- Technical Publishing Hlouse. Moseoy 
1951, 259 p 

One of the leanest of the texts vet reviewed 

considering the opportunities ollered by the 
subject of rare metals volume. is 


Nine 


Songinas 
obviously victim: of wartime 
chapters treat W. Mo. Vo Reo Nb. Tal Vi 
Th Ce, Ga Tl Ge, Be. Li Kh 
and Cs in that order. The coverage is methodi 
cal, each chapter beginning with a more or less 
acceptable history, followed by discussions of 
physical and chemical properties. applications 
minerals and ores, economics 


e traction pro 


duction, and analysis 


There are 219 references 
ina bibliography which has some international 


ism, although the section on molybdenum, for 
worth-while 
contribution is the section on bervilium. which 
that the 


principal bervilium ore used in Russia. and that 


example, is entirely Russian. A 


discloses bervl is the abundant and 


electrolysis of fused chlorides is- their accept dl 


method of extraction American 


m contrast to 
practice based on magnesium reduction of the 
Huoride. The Russian technology is given in 
detail. The chapter on uranium, as a contrasting 
example of barren sort, includes only an elemen 
ce scription of nuclear processes and the 
production of transuranic elements up to cali 


No. 9S 


metallurgy in this book, attention being rather 


fornium Little is given on physical 


on the chemical technology of extraction pro 


duction and analysis 
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By JOHN W. W. SULLIVA 
Metallurgical Engineer 
American Iron and Institute) 
New York City 


— 


Some 


PREVIOUS three lectures in the Phila- 
delphia Chapters educational course on 
‘Practical Applications of Statistics in Labora 
torv and Production published serially in 
Metal Progress since the September issue By 
Youden has already told how to measure the 
variations which exist in any yroup of ostensibly 
identical items caused by minor deviations in 
the materials. measurements and the measurers 
next Professor Burr gave brief account of 
methods, based on the mathematical theory of 
probabilities of analyzing the data acquired 
from inspection and testing and for drawing 
useful conclusions therefrom: and = then Mh 
Hood outlined briefly ten wavs wherein statis 
tical methods are being used by the Aluminum 
Co. of America to help make a product of uni 
form and high enough quality to meet the re 
quirements of use at the lowest possible cost 

In this. the final lecture. the control of vari 
ability in steel technology on the basis of in 
formation revealed by statistical methods. will 


be discussed briefly by citing three case his 


available 


wording ot the last sentence has been chosen 


which are 


fortes trom) 


to emphasize the fact that statistical methods 
by themselves. cannot control variability in steel 
technology Statistical methods merely reveal 


significant numerical relationships, involving 
COMparisons with standards. The actual control 
of variability is) then accomplished by doing 
something or retraining trom doing something 
to the raw materials, manufacturing operations 
and production personnel 

Variability is always present 
ing. No process however skillfully. controlled 


produce identical articles—that is to say 


cations 
istical Analysis 
the Steel Industry 


ticles which cannot be distinguished trom: one 
another by measuring thei properties 

\ typical example of variability in the manu 
facture of alloy steel is shown in the black line 
of Fig. 


summarizes data from 331 heats of 4032 He steel 


already used by Professor Burr. Wt 


hardness of the Jominy bar, 1/16 in. trom the 
The smooth. bell shaped Curve 


superimposed it colon IS 


quenched nal 
variously called the 
normal curve. the “curve of error’. the prob 
thilitv curve’ or the population distribution 
but by whatever name itis the limit that is ap 
proached by plotting avery large number of 
variable Its sig 


nificance been \pounded thie pure \ 


observations (or values of a 


lectures in this series: here it may be observed 
that statistical analysis of a limited set of data 
cle yx nds on the differences between the distri 
bution of data from the s unpli and the normal 
probability CUrVe 

The shape of the normal curve thi 
all of which have been 


following propositions 


rified « ritally 
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— 
2 


Sources of Variability 


frequently than large ones. This 


Small deviations occur more 


is mathematically verified by the 


fact that the curve has a maxi 


mum at the mean value 


2. Very large deviations are un 


likely to occur since the curve is 
asymptotic with the X axis. 

3. Positive and negative devia 
tions of the same numerical mag | | | 
nitude are equally likely to ocem 
since the curve is svinmetrical with 
respect to the mean value 


The magnitude of the variation 


together with the frequency 


47 49 55 57 59 GI 


number of OCCUPFOCTICES ol Valla 


Rockwell Hardness,C-Scale 
tion (ot the property values of suc 
cessively produc ed articles) from Fig. L ~ Frequency Polygon (Black Line) for Data on 
) ) 032 ‘0 
particular or specified values. ic Hardness of 331 Heats of 4032 H Steel and (in Color 


Normal) Probability Curve for Indefinitely Large 
Number of Tests W hich Would Have the Same Mean 
Such variations in the finished aa 51.6) and the Same Standard Deviation (2.08 


what we are trving to contro) 


ticles. it is worthy of repeating 
are due to 
Fig. 2— Exit End of 40-Wire Galvanizing Instal 

; ; lation, Showing Sheaves Which Are Used for Car 

rying the Hot Wire Through a Water Quench 
Photograph courtesy of Republic Steel Corp 


2. Variability in manutacturing operations 


3. Variability in the operating personnel. 
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Let us now pass from these general and qual 


itative statements to some specific and quanti 


tative case histories 


COATING ON GALVANIZED WIRE 


Control of coating weight of hot-dipped gal 
vanized steel wire by the aid of charts for “aver 
ave and 


of 


thr SE 


rane IS al outstanding examph 
Use ot 
ot 


with favorable prospects for more 


manufacturing variabilitv. control 


charts resulted in a saving 
of zing 
The problem concerned a 40-wire, hot-dip 
galvanizing unit in which steel wire in diameters 
of 0.072 to 0.162 in. can be coated with a speci 
fied minimum of 0.50 to 0.80 oz, of zine per sq.ft 
of surface. How should the process be operated 
to assure coatings of at least the specific ation 
minimum weight with a least consumption of 
zine — that is to sav, with the least surplus over 
the requirement? Incidentally, it required accu 
rate measurements to O.OL 07 per sq ft.. which 
in terms of thickness of zing coating is extremely 
thin 17 millionths of an inch 
Variations were measured by the first units 
Dr. Youden in the September 
Metal Progress, namely “average 
The methods are 
comple tely described on p 290 to 320 of Walter 
\. Shewhart's book “Economic Control of Qual 


of Manufactured Produet 


namely 


ribed by 


1953 issue o 


and charts and 


ity 


published boy 


Control Charts for Galvanizing 


When property values are observed which are 
thr 


that thev resulted from a process im statistical 


outside the predicted ran probability 


control (as well as the probability: that thes 


resulted from a process not in statistical con 
trol 


the primary guides in deciding whether or not 


can be compute d. Those probabiliti s are 


a Variation ina property Value from a pre deter 


mined reference value or standard is an impor 


tant variation which necessitates a change in the 


process, Or, on the contrary 


to 


the process within the desired control limits 


Variation not requiring al change maintain 


The charts for average and range of coating 


about 


weight of galvanized wire, which we are 


are Shown in Fig. 3 
The lett portion of hig 


charts during the first stage of the investigation 


to discuss in detail 


) shows two control 


the upper being the chart for average coating 


weight and the lower the chart for range of the 


coating weights 
The chart 


for average was prepared in’ the 
following manner: Four of the 40° galvanized 
wires were selected at random to pros ide a sam 
ple of four pieces and the weight of the zine 


coating on each was determined in oz per sq tt 


The average of the four results was plotted usa 


single dot on the upper chart. Periodically, su 


COSSIVEG sample s of pieces ea h were taken 


Van Nostrand. New York, in 1931, and in the the coating weights determined and averaged 
“Manual on Pres 
entation of Data 1940 }—Control Charts for Average Weight of Zine Coat 
17 to 66 Briefly stated ing on Hot-Dip Galvanized Wire, and fe Rane f 
Wi hit Size O.105 alvanized wore 
fed to have OSO o per sqft. minimum of 
the range of variability is 
based on the concept that a 1.30 7 
process Is im statistical con e Upper Contro/ Limit for Average 
trol with respect to a e 
ee 
particular property of the ex e 
r tl yroduct w //0) 
when the property values S ° af 
are within the control limits elower Contro/ Limit: ee 
limits are related to the 
section Lunif- 
range of variability that can 080 4 
be expected when no sient Conditions at Start of Study Immersion Time Shortened Cooler Bath 
ant change S occur thr 
raw materials. manufactur e Upper Control Limit tor, kangen 
ing workmen: theoreticalls e 
e 
the variability in the proc 0.20 e ____- 
ariability predic table Successive Fandom Samples of Four — 
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Thinner Zinc Coatings Possible 


\ll 


PAL 


and the ay itted in siece \tter the 


proauction of a pre determined amount of wire 


pole SSIOn 


ind the plotting of a predetermined number of 


averages of coating weights. the arithmetical 


average of the average 
out to be oz 


resented by x. the 


Was ¢ omputed It turned 


per sqft. and this is rep- 


central horizontal line in 


the upper chart in Fig. 3 

The dashed horizontal lines in the lett portion 
of the top chart are the upper control limit for 
werage (UCL) and the 
AR’ spective ly 
are Computed to be 


from the 


lower control limit for 
values 


tt 


and thei 
1.20 and 1.00 07 


average 


per 


of the 


average of 


where x is the grand average (average 


individual averages) and pe is the 


the individual ranges shown in Fig. 3 and e¢ is 


a constant depending on sample size being 


0.729 tora sample of fou 
The 
plotted in the 


variability in weight 
ot the 


differen 


range ot coating 


lower part chart. is 


equal to the between 
the and minimum of each sample 


Phat 


the samples 


of fou range is plotted for each of 
below. the 


for the 


directly correspond 
The av- 
the 


number of 


ing plotted value average. 


erage range, pe, obtained by summing 


the 
samples. is plotted as the central dine in the 


range values and dividing by 


lower chart. The upper control limit for range 


is computed by multiplying the average range 
by a constant which depends upon the sample 
of four the 


The lower control limit for range is plot 


size. For a sample size constant is 
2.98 
ted only when the sample exceeds SIN be 
cause the lower control limit is zero tor sample 
In the lett portion of the 
the 


and the upper control limit 


SIZCS of SIN less 


lower chart in Fig. average of the 
O.13S o7 por sq. tt 
for range is O.314 per sq. tt 


The 


3 


range os 


30 values plotted in the left portion of 
although limited in number, suggest that 
the process is practically in statistical control 

that is, the weight of the 


coating as expressed by the control limits is the 


variability in the Zine 


result of chance variations in the process. How 
o7 


is higher than is desired for a specifica 


ever, the grand average (x per 


sy {t 
tion minimum of O.SO oz pel sq.ft. Consequent 
was made 


Ivo a change in the process that was 


intended to lower the grand average and vet 


control the variability so that the specified mini 
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d 
9 


x 
Pane/s 
(daveroges 


32 "Bon Ami" 

32 O——-——= Alundum Powder | 
Adalox Paper 
/ 2 Hydrogen 


Annealed 


9 


ent of Pane/s 


c 


Per 
N 


O /0 20 30 
Cycles to Failure 


Fig. 4 


Sigel 


Preliminary Tests on Oiled Sheet 

Humidity Cabinet, Operated 
Cyclically, Show Uncontrolled Variabil 
ity in’ Test “Cycles 
to Failure” Than 100% 


Conditions, Since 


Vary by Vore 


mum would be met. That change a de 
of the immersion of the 
Actually. that change 


the length of the immersion and 


Was 


crease in the time wire 


in molten zine. involved 
two variables 
the speed of the wire — since neither could be 
changed independently because they are both 
related to the mechanical properties of the wire 
Both were 


as to reduce the 


and to the properties of the coating. 


changed in such a manner 
change 
results of that 


the 


significantls 
The 


shown in 


immersion time and not 
the mechanical properties. 
change in practice are center 
portion of Fig. 3. 

a reduction in 
oz. 


variability 


Two improvements resulted 
1.10 to 
a reduction in the 


the grand average from per 


sq.ft and as 
pressed by the’ diflerence in the control limits 
for average, trom 0.20 to 0.133 per sq-tt 

\t this point the metallurgist responsible tor 
the development of the control charts decided 
to make another change in the process to reduce 
further the Consumption of zine and still pro 
duce an acceptable product. The bath temper 


ature was lowered with results shown in the 


right portion of Fig. 3 


The ‘level 


was lowered to 0.97 oz. per sq tt 


ot the 


The variability 


grand average, process 
(difference between upper and lower control 
about the namely 
At this point it was found that the process Was 


limits) remained same 


operating at a saving of IL.8% of the zine and 
was producing an acceptable product 
Although the specification minimum of 


is appreciably below the lower control limit of 


« 
| 
/ 
UCL— x 


0.90. 4 


modified lower control limit 


ot OST 
per sq tt. was drawn on the upper chart in the 


Phat 


lirnit corresponds to the specification minimum 


right portion of Fig. 3 as a rejection limit 


plus half the allowable deviation of the averages 

Other data, not shown in this case histors 
suggest that there is at least one additional vari 
able which affects the 


search for that variable 


coating weight, and a 
Is th progress, so 
that even greater saving in zine may result trom 
the use of the foregoing control chart method 


of controlling variability.* 


A STUDY OF A TEST MIETHOD 
Protection of steel from rusting while in trans 
it to a fabricating plant or warehouse is cur 


rently under 


investigation by the Technical 
Committee on Protective Coatings of the Amer 
Steel Institute by 


testing of steel panels coated with protective 


ican Tron and 


accelerated 


oils. Such a test program involves a study of the 
variable protection offered by specific oils, and 
IS « omplic ated at least by two additional sources 


of variabilitv. namely 


the testing apparatus 
itself and the steel surface immediately prior 
to coating 

The testing apparatus Is esse ntially a humid 
ity cabinet in which the humidity. te mperature 
flow of air. cleanliness of the air and inertness 
of specimen holders are controlled to a degree 


believed to be adequate the cabinet 


traceable to at least one 


However 
exhibited variability 
cause, the position of the specimens in the cabi 
net. and possibly to other causes 

\t the start of the investigation. steel panels 
were cut from one grade of sheet steel having a 
particular and reproducible surtace finish, made 
to conventional standards. This finish was be 
lieved to be sufficiently uniform to rule out any 
significant variability from that source. but it 
turned out to be insufficiently uniform, possibly 
because of variability occurring in the super 
ficial oxide film 

The initial search for a method of providing a 
uniform steel surface. to rule out the surface 
asa sini fic ant source of variability Was disap 
pointing. Figure 4 shows the results of polish 
ing the steel surface with various abrasives and 
also the results of reducing the oxide coating 
by hydrogen 

For each tvpe of finish the number of humid 
itv evcles to failure of a given oil film varied 
from less than 10 to more than 20. or a differ 
ence of more than 1006 despite efforts to control 
How 


ever. the search continues. and the latest re ports 


every other known source of variability 


Testing Rust-Protective Oil 


on the deve nt ola new surbace treatment 
are 

Another important factor in this investigation 
turned out to be a method of applying the pro 
tective oil so as to vield a uniform: and re pre 
a closely controlled thic! 


ducible film having 


ness. It was found that apparently identical oul 
films behaved differentls possibly pol 
compounds in the oil were not uniformly ci 

tributed throughout the film or did mot unitorm 
ly cling to the surtace of the pratrne ls 
Thus. the test results are a 


tegration of all of the 


Stuation or oi 
sources of variability 
both known and unknown) in the testing of 
the oils 


ods known 


Fortunately. however. statistical meth 


Variance analysis ly mie 
used to separate known sources of variability 
This statistical method of eval 


uation involves the calculation of the 


from each other 
standard 
differen 

and also the testing of thos 


errors of successive runs and of the 
between means 
litle rences tor signifi 

When the statistical analysis is comple ted it 
is likely that quantitative explanations will Lx 
least tor 
variabilitv.| greater im 


available to account at some of the 
known sources of 


portance however, will be some 


¢ 
measure of the range of variability of test results 
that can be attributed to the oil protective coat 
ings themselves indepercle ntly of other source: 
of variability. In this way, it is expected that 
ultimately the accelerated testing of the coatings 
can be placed on a more rehiabl 

Problems of the 


comple A mteractions of Causes 


forevorig typ ine 
of variability. can 
be successtully analyzed today only by statisti 
od 


cal methods. This matter wa 


the discussion, a questioner ral the that 
thre Inspection of i coil of wire for defects there not a coil 
it the finish but several pieces However, a coiled wire ha 
twoends. Hits amatter of dimensional control a measure 
ment of both ends usually give itistactor msstinance as te 
the dimensions throughout the length of the coil By check 
me the diameter of the Vire at pe al 
in dimension resulting from tool wear can be detected 
that it is possible to control the proce vithwourt the meee ity 
for destroving individual coil There may be intermittent 


detects throughout a coil of ware ov for that matter in 
coil ol sheet on 


i 
i coil of toil be detected by 


inspection of the end il then 
placed on either the om pection of reat many ends of the 
product or intermediate in pection during the final shearing 
or coiling operations, or by wrelating the results obtained 


In subsequent Operations in the customer 


plant where the 
material is cut smaller piees 


tSee Analysis of Varnabilit 
Pesting Cabinet by VON. 
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Determination of Hardenability Bands 


detail by Professor Burr in his lecture published 
in October's Metal Progress.* 

In view of the widespread use in America of 
alloy steels purchased to hardenability limits as 
measured by the Jominy end-quench test, it 
may be of more than ordinary interest to review 
the manner in which. statistical studies have 
aided in fixing the commercial limits in existing 
specifications. This brief account will concern 
the steel used during the war and designated as 
1032 H with approximately 0.25% molybdenum. 


It is a carburizing steel, used for transmission 


John 
staff of the American Iron and Steel Institute 


plant — to say nothing of the wide variability in 


scrap, fuel and other materials in the furnaces 
owing to geographical location of the plants 

Establishment of specified limits is desirable 
because a single consumer demands from sev- 
eral producers the identical steel so far as hard- 
enability limits are concerned. The consumer 
wants identical steel from various sources so that 
he does not have to vary his heat treating me- 
dium and procedure. In effect, the steel pro 
ducers aid the consumer by providing a narrow 
range of hardenability variability. 

Prior to the 1930-1940 decade the word “hard 


enability” was usable only in a qualitative sense 


Sullivan 1945 with the technical 


SULCE 


. and nou 


its metallurgical engineer in New York City, has held 
positions as research engineer with A. O. Smith Corp 
in Milwaukee, and a similar post with the American 
Steel & Wire Co. in Cleveland. During World War II 
he was chief of inspection for the Cleveland Ordnance 
District. He has also written on science subjects for the 
Cleveland Plain Dealer, and is the author of the &’s 
best selling techbook “The Story of Metals” 
others, he is a member of the American Society for 
Metals, the American Institute of Mining and Metal 
lurgical Engineers, the 


Among 


American Society for ¢ uality 
Control, and the American Statistical Association 


gears and pinions for passenger automobiles 
and light gears for tracks, 

The statistical phase of the problem contront- 
ing the steel industry was to determine the hard- 
ness limits narrow enough so the steel could be 
heat treated to a satisfactorily uniform product 
in mass production, and also be within the eco- 
nomical limits of manufacture — despite the 
variability in steelmaking practices that existed 
from company to company, plant to plant within 


a company, and furnace to furnace within a 


Since then quantitative bases have been estab 
the late Marcus A 
Jominy and A. | 
Boegehold. That work is so well known to mem 


lished from the work of 
Grossmann and of W. E 


bers of the American Society for Metals that it 
would be superfluous to outline its nature and 
Sut- 
fice it to say that prior to their studies the steel 


great influence on modern steel treatment 


industry and its demanding customers attempt 
ed to control hardenability by narrowing the 


ranges for the individual elements in the steel 


*A shrewd way ol applying “vari 
ance analysis” was quoted from a 
scheme used by Richard Ede of the 
Gary plant of U.S. Steel Corp His 
technique may be illustrated from a 
study of the effect of composition on 
a certain property of steel. Assuming 
the sulphur content is an important 
factor and that it is slightly “out ot 
control”, the midpoint of all the sul 
syhur figures is determined. About 
half the heats of this type will have 
sulphur higher than this value, and 
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half will be lower, but the data them 
selves will set that point Then he'll 
sav it’s “high sulphur” above this 
point, and “low sulphur” below it 
Or one can break up all the sulphur 
data that vou have on, say 706 heats 
into three parts substantially equal. ) 
Phen hell do the same thing with 
manganese thus oe tting two or three 
letting 
the data decide where the group 1s 


levels of manganese — again 


subdivided. Then he does the sam 
thing with the third factor. That 


vives him roughly the same mumbs 

of measurements in each cell or at 
least a fair number in each. Then 
what he does is find out which cell 
has the least number in it, and pick 
fram all the 
data vou have for each of the rest of 
the cells. That gives a “factorial de 


sign, and is an automatic wav of 


at random that many 


taking these he terogeneous industrial 
data from observers’ records and put 
ting them together to make 
inalvsis very little tin 


a good 


Fy 
: 4 
fe 


For Handling Heavy or Light, «.... 


twir 


p wa 
y Co., Waukesha 


Nickel Silver meets exacting demands 


Here’s a pump used by processors of milk, ordinary brasses and bronzes, 
canned foods, paints, cold cream, adhe- Wrought or cast, the impressive beauty 
sives and scores of other products ... and moderate cost of nickel silvers 
— jus their ready response to fabrication 
Its components are made of nickel silver to — aslaarsna 
by ordinary methods... make these alloys 
provide essential strength, and to assure Pore 
particularly useful for improving both 
non-pitting silvery white surfaces that re- ; : : 
A quality and quantity of output. 
sist wear and corrosion. Moreover, parts 
with bright, lustrous working surfaces Gain competitive advantages by using 
permit quick, thorough cleaning as wellas these alloys. The several grades of nickel 
easy maintenance. silvers permit selecting one with the best 
set of properties for any reasonable fab- 
Solid white metal all the way through, rication and service demands. We shall 
nickel silvers usually provide greater be glad to furnish you with counsel and 


strength and corrosion-resistance than do data on these versatile alloys. 


THE INTERNATIONAL NICKEL COMPANY, INC. vy. 
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or ‘ iwement 
e Gam; blade in polies type nickel lver puny es 
smooth even flow with i pu x 
‘ ivailable handling fr 
\ pounds per hour against a 100-1b. head. ¢ 
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Metallurgical Service's 
modern pliant in Dayton, Ohio 


The HUFFY 
power mower 


Metallurgical Service meets tough specs 
for Huffman mower blades 
with AEROHEAT 1000 and AEROHEAT 300 


Heat Treating Compounds 


Huffman Manufacturing Company of Dayton, Ohio, Cyanamid’s heat treating compounds include: 
makes the HUFFY line of electric and gasoline power AEROCARB® Carburizing Compounds 
mowers Four blades like those illustrated are used ith AEROCASE™ Case Hardening Compounds 
AEROHEAT® Heat Treating Compounds 
other products for metal processing include: 
AEROBRITE® Metal Processing Aid 


Calcium Cyanamid 6-16 
1. Hardness —unitorm 48-52 Rockwell C Metallic Stearates 


each mower 


Here are their blade specifications —rigid ones that are 
checked statistically for each batch of blades 


Surface Active Agents 
Acids and other Heavy Chemicals 


2. Bend— blades must take a 20° set, which means 
they must be bent to about 30 


> 


3. Peening—there must be no evidence of radial 
cracking after a two-pound weight drops three 


feet onto the « utting edge 


Metallurgical Service Inc., austempers these tool steel 


S AMERICAN Cyanamid LOMPANY 


analysis blades at their modern Dayton plant using 


nme 
Arronear L000 and quenching them into AT 300 30 Rockefeller Plozo, New York 20, N. Y 


m ARROHEAT 1000 and ALROHEAT 
representative 


The high stability of Aenonratr 1000 combined with 
the excellent quenching power of 300 — plus 
careful handling of a tricky job permits Metallurgi 
cal Service to meet their customer's exacting require 
ments. Why not get the details on Aknonear LOOO and 
AEROHEAT 300? They mav he Ip you with your heat treat 


ing problems. 


In Canado: North American Cyanamid Limited, Toronto and Montreal 
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Photomacrographic 
Equipment 
Model L 


cM 
Metallurgical 
Microscope 


Polaroid 
Land Camera 
Attachment 


ce FOr YOUR specific needs 


Bausch & Lomb... world’s most complete line 


ae For fast, dependably accurate results—to meet your most exact- 
tien, Eyepiece Camera ing requirements in advanced research or production control— 
microscopes choose the exactly right metallurgical equipment from the only 
all-inclusive line sérving industry. Highest resolution for every 

magnification, plus a wide selection of resolving powers . . . for 

the clearer, sharper, better defined visual and photomicrographic 


images your work requires. 
Research Metallograph 


WRITE or PHONE 
for expert advisory service 


Call on us for help in selecting the equipmentand setting 
ILS Metallograph 

up the operating procedures that will most efficiently 
, solve your problems. No obligation, of course. Just write 
or phone Bausch & Lomb Optical Co., 64824 St. Paul St, 


Rochester 2, N. Y. Phone: LOcust 4000 BAUSCH c LOMB CENTENMIAL 


MILS Metallograph 


Bausch & Lomb ; Equipmen 
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reality in calculating hardenabjlity 
© 55 from chemical compositon and grain 
hardenability bands established 
since are based on. statistical 
qo studies of actual end-quench hard 
enabilitv tests from hundreds of pro 
‘we duction heats. An early example is 
N Fig. 5. which shows a portion of the 
hardenability band for 3140 
= The numbers listed vertically through 
aoe the band show the number of heats 
& 30 whose hardness corresponded to that 

particular ordinate, and they comprise 
the hardness distribution at a particu 

/2 16 drawn after approximately 34 of the 

Sixteenths From Quenched End heats having the highest hardenability 

Fig. 5 — Distribution of Hardness Readings on Jom and a like percentage having the low 


iny End-Quench Bars From 126 Heats of 
S. 12 and 16 Sixteenths From the 
About 7 


such as carbon, manganese. nickel, chromium 
and molybdenum, and this resulted in A.LS.L. 
S.A.E steel having 
very narrow ranges in composition. Such nar- 


specifications for alloy 
row ranges were not the solution of the problem 
because studies made in 1943 and again in 1946 
and 1947 revealed that 14 to 16% of the open- 
hearth allov steel fell outside the established 
standard chemical ranges, yet many of these 
out-of -spec ification heats were accepted upon 
submission to the user and performed satistac- 
torily. Narrow limits did not control the harden 
ability, nor did supplementary requirements 
such as grain size limitations, tensile properties 
special hardening tests and others which were 
added to some customers’ specifications. How 
this situation was corrected by the use of end- 
quench tests and hardenability bands permitting 
considerably wider chemical limits is considered 
at some length in a paper entitled “Standard 
Steels and H-Band Steels” by D. H. Ruhnke 
Kk. T. Walton and P. R. Wray before the 1948 
regional technical meetings of the 
Iron and Steel Institute. 

The first published hardenability bands were 
established with the aid of a calculation method 


American 


suggested by Grossmann and were converted to 
The band within the curves 
included approximately 93% of the hardness re 
sults, and the curves were adjusted by compari 


hardness curves 


son with actual end-quench tests from produc 


tion heats. Because of occasional deviations from 


3140 Heat 
Quen hed End 
of the heats fall outside the accept d hand 


est hardenabilitv were discarded. In 
this way the user is prot cted trom re 
heat of 


that might crack on account of exces 


ceiving the occasional steel 
sive hardenabilitvy and also on account of the 
occasional heat so low in hardenability that the 
steel might not harden properly or might re 
quire special processing 

\ much better wavy of observed 
hardness distribution is illustrated in the data 
of Table I that 1950) for 


establishing the hardenability band limits for 


taken from used in 
grade 4032 and derived trom end-queneh 
hardenability tests of 331 heats 
Since 


values at 1/16 in. from the quenched end of the 


these figures, representing hardness 


specimen, have been analyzed previously in 
Professor Burr's lecture (Metal Progress, Sep 
tember ), and the analysis summarized in Fig. | 
p. 92 of the present article, it need only be re 
peated that the mean value is hardness 51.65 
of the 


The actual range of 


and the standard deviation (a 
is 2.0S units 
observed values at this particular location in the 
toa high of C-59 


variability 


test piece is from a low of ¢ 
or 16 units 
Nearly all of the total area under the 


normal 


(the curve in color in Fig. 1) lies be 
tween the limits of the average plus and minus 
three standard deviations, the 
being 99.739 to. the 
This is an important statistical concept because 
it means that 99.739 of the values 


between the limits of plus and minus three 


precise amount 


fourth significant figure 


should lie 


standard deviations from the average 
the 


provided 


under control 


manufacturing 


process 
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Table I-- Quenched Hardness of 331 Heats of 4032H 


and Computation of Variability (Sullivan) 


Plotting Impurity Effects 


be yond 


Hence, it 


those limits the theoretical chance 


DIFFERENCE 
FroM MEAN 


NUMBER 
or Heats 


ROCKWELL 
HARDNESS 


any values lie ani 


METAL 


of those values occurring when 
the process is in control is only 
27 in 10,000 or approximately 5 
in 1000; 


we great that such values result 


conversely, the chances 
from a process out of control. 

Applying the foregoing statis- 
tical concept to the Rockwell C- 
scale hardness obtained at a dis- 
1/16. in. the 
quenched end of the specimen 
for the 331 heats of grade 4032 H, 
we find that the limits of the 


average 


tance of from 


plus and minus three 
standard deviations are 45.41 to 
57.89. Within those limits there 
are 327 hardness values, or 98.8% 
of the heats. 
of 331 are 


In view of the theoretical per- 


Only four heats out 


outside those limits. 


centage of 99.73 it would appear 


Range C-43 to C-59 
Median value C-52 vx? 


Arithmetical mean 


+7.4 54.76 


96.80 
161.84 
195.84 
125.44 

10.56 

21.96 
117.76 
121.68 
168.48 

84.64 

31.36 

43.56 
115.52 

73.96 


1424.16 


Standard deviation p 
91.6 \ 
1424.16 


9 
330 2.08 


that the manufacturing process Is 
in control or extremely close. 

To provide a margin of safety, for heats that 
may be slightly too high or too low in harden- 
ability, the hardenability limits for grade 4032 H 
were set inside the three standard deviations at 
1S and 55.5. 
approximately plus and minus two standard 


This corresponds to a range of 


deviations from the arithmetical mean. 
The limits 48 to 55.5 
95.5% of the total. 


values within the average plus and minus two 


embrace 316 heats or 


The theoretical percentage ot 
standard deviations is 95.45. This does not nec- 
essarily mean that the entire band including all 
distances from the quenched end of the speci- 
but it does 
indicate that the quality of the product is as- 


men was established on this basis, 


sured in any manufacturing process, when the 
variability can be consistently and economically 
controlled at levels within those of the ave rage 
plus and minus three standard deviations. 

The foregoing case history (and others) cer- 
tifies to the fact that the properties of a partic- 
ular grade of steel produced by different com- 
panies are so uniform that the steels are inter- 
chaygeable in use and are often indistinguish- 
able by ordinary laboratory tests. 

Incidental Impurities Sometimes an almost 
impossible set of variables can be handled by 
subdividing the lot 
An example is 


into manageable groups. 
of the effect of ten 


incidental elements on the properties of carbon 


study 
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steel plate made by three refining processes 

This involved 13 variables for each thickness. 
Solution of 13 
vield 


simultaneous equations relating 
strength ) 
as determined for 145 heats of steel 
about 20 hr. by the calculating 
at Harvard University, or 800 hr. if 
manually computed. This for each property 


strength (or tensile to these 
variables 
would require 


machine 


for each thickness. 
35 heats 
from semikilled steel 
and rolled into 4-in. plate. 


Faced by this formidable situation, 


were selected, all made 
Yield strength at 
room temperature was plotted against varia- 
bility in manganese content between 0.39 and 
0.59%, carbon content between 0.10 and 0.26%, 
copper content between 0.20 and 0.30% and so 
on. A review of these charts showed that such 
incidental variation did not lower the property; 
was in the 


any change direction of a slight 


improvement. Similarly, charts plotting other 


properties against showed no 
detriment in strength or ductility at room 
temperature or at 400, 600, 500 and 1000 F. 

In summary, it is hoped that variability has 


been described and identified in a few proble ms 


composition 


of wire production, corrosion test development, 
his- 
tories have been detailed to reveal some of the 
modern. statistical methods that are useful in 
the control of variability in steel technology. @ 


and hardenability evaluation. Some 


| 
C-59 
58 0 
57 0 -— 
56 5 +4.4 5 4.4 
55 14 +3.4 14 x 3.4 
54 34 + 2.4 34 2.4 
53 64 + 1.4 64 1.4 
52 66 +0.4 66 0.4 
51 61 0.6 61 < 0.6 
50 46 16 46 1.6 
49 18 2.6 18 2.6 
48 13 3.6 13 x 3.6 
47 4 4.6 4 
46 l 5.6 1* 5.6 
45 6.6 1 6.6 
44 2 7.6 2 X 7.6 
43 ] 8.6 1 x 8.6 
331 


YEAR the U.S. Atomic Energy Com- 

4 mission submitted to the National Security 
Council a statement of policy on the development 
of nuclear power.+ The goal is a most difficult one, 
yet is essential to American leadership in the world 
It is therefore proper to state some of the back- 
ground 

Our atomic weapons program depends upon sub 
stantial quantities of uranium from friendly for 
eign nations which, | think, are motivated mainly 
by two beliefs: They believe in the military pro 
tection afforded by our atomic weapon potential 
But they are also banking on the United States to 
help them build their nuclear power plants of the 
future. Unless we embark on a nuclear power pro 
gram immediately, we may be deprived of foreign 
uranium ores with the result’ that our 
potential will be smaller than need be the case 
\nd so the two races 


weayy 


the atomic arms race and 
the nuclear industrial power race — are strangely 
related, and it should be quite clear that the stakes 
are very high 

Until recently, defense demands have limited 
large-scale nuclear power efforts primarily to mili 
tary propulsion projects, such as submarine reac 
tors. But the world situation, as well as the evoly 
ing progress of reactor technology, now calls for a 
great change of pace. With this in mind the Com 
mission has embarked on a program to construct 
a power reactor to produce a minimum of 60,000 
kw. of electrical energy. We hope to have it in 
operation in three to four years 

Because of Westinghouse Electric Corp.s pre 
vious experience with the reactor system chosen 
this company has been named principal contractor 
Immediate responsibility for the job has been as 
signed to Rear Admiral H. G. Rickover, the Navy's 
reactor expert. The commission will welcome offers 
from industry to invest risk capital in the building 
of the steam and turbine portions, as well the opera 
tion of the entire plant 

The new nuclear power unit cannot compete in 
decided to construct a unit) designed 
according to the technology known now or within 

We have 

much to learn that can only be learned by building 
and by operating. and we will really never know 
the answer to costs until we 
several large-scale reactors 


costs with conventional steam power plants 
theless, we 


reasonable reach of the engineer's “rasp 


build and operate 


The new installation will not be a “dual-purpose 


reactor, to produce both power and plutonium 


*Verbatim excerp’s trom remarks by 
Thomas FE. Murra US. Atomic 
fore Electric Compan Public 
Chicago, Oct 

See Metal Progress, September 19 p 
tEprror’s Gui The 
thermal reactor uccesstull 
prototype at Arco, Idaho. No 


Commissioner 
Energy Commission, be 


Iniormation Provran 


ibmarine power plant (ship 
operated is a land-based 


detailed intormation about it 


construction has been released for publication 


Large Power Reactor Authorized’ 


|Former proposals} expected that the premium 
price for the plutonium would bear any excess cost 
of the power. But today we are organized to take 
care of present weapons’ demand for plutonium 
from reactors either now in operation or nearing 
completion 

his first full-scale reactor will not, by any means, 
be the sole effort of the Commission in the nucleat 
power field. We will continue our general pro 
grams of research and development, and promote 
the construction of experimental reactors which 
appear to contribute substantially to the design of 
economic units 

And now let us consider a controversial subject 
the political aspect of industrial participation: 
calling tor 
both Government and private efforts in the nuclear 
power field, is an interim policy. privately 
financed efforts gain momentum, the work should 
gradually be transterred from the Federal Govern 
ment so that eventually industry will be carrying 
the greater part of the burden of this industrial 
development. Initially the Federal Government 
must sponsor and finance full-scale power reactor 
development, but this will fall far short of what is 
needed unless there are enlisted the cost-cutting 
drives, the informations, skill and competition of 
many segments of America’s business and industry 
The time has come to end the monopoly of power 


The Commission's proposed policy 


reactor information now shared between the Gov 
ernment and a few industrial concerns {which 
have been cleared for studies about powel 
reactors | 

I don't think it is generally understood that the 
basic problem to the question of industrial partic 
pation is the need for secrecy. Were it not for a 
proper concern that the US.S.R. would capitalize 
for war on our reactor ideas and technology, all 
reactor data could be immediately published — for 
all in the free world to work on 


Sary 


secrecy Is a neces 
It does slow down the work of the 
But let's not 
compound its restrictiveness by making it the basis 
of what would really be a political preference for 
public ownership And so another pomt of the 
Commissions Progre 


Commission. It costs immense sums 


toward 
further advanced 
through participation in development programs by 


power policy states 
economic nuclear power can bye 


qualified and interested groups outside the Com 
Mission 

In conclusion, | see the United States nuclear 
power policy is calling now, in the year 1953, for 
early development of practical power reactors. This 
means attacking the problem on a broad front, 2x 
tending from our weapons material producing reas 


tors at one extreme, through military propulsion 


reactors, through yvovernment financed full-scale 
power producing units, all the way to privately 
financed research, development and ultimately pri 
vate construction of full-scale units 8S 
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The September issue of Metal Progress carried a “Critical Point 


Do We Know 


“Corrosion 


entitled 


Anything Much About It?” in which the view was 


expressed that a wholly disproportionate amount of work is being done along 
the Edisonian cut-and-try plan and that much more effort should be expended 
on what might be called the fundamentals of the problem. He cited two “centers 


of research whereas he should have said two centers of fundamental research 


for everyone knows that much work on specific problems is being done in many 


well-stafled and equipped university 


laboratories 


governmental, association and industrial 
Among the letters received since that publication the two printed 


below well state the case both for and against the Editor's view 


For 


More Fundamental Research 


By JouNn 


Professor in Charge, Department of Metallurgy 
Massachusetts Institute of Technology 


T Crricar, entitled “Corrosion — Do We 

Know Anything Much About It?” in the Septem- 
ber 1953 Metal Progress (p. $3) sets forth a very 
important and fundamental question. Research 
workers in the corrosion field would be practically 
unanimous in concurring with the answer that prog 
ress depends upon learning a lot more about it than 
we know at the present time 

And how do we start in to learn something about 
it? It is true that it won't be easy. The fundamental 
answers that are needed are not likely to be stum- 
bled upon by following the “crisscrossed and well 
worn paths of conventional test methods”—in the 
Editors words. The underlying problems are those 
of physical chemistry and of physical metallurgy, 
and it should) be clearly understood that) where 
metals are concerned there is no line of demarea 
tion between these two disciplines. 

Stimulated by your Critical Point, | asked Prof. 
H. HE. Uhlig of our department of metallurgy what 
he considered the important underlying problems 
in physical chemistry and physical metallurgy on 
which our further progress in understanding corro 
sion will depend. The following is quoted from Dr. 
Uhlig’s reply: 

“L believe that improved progress in controlling 
corrosion depends on (Continued on page 170) 
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A Defense of Ad Hoc Studies 


By Frank L. 


In Charge, Corrosion Research Section 
International Nickel Co., Inc 


iy Criricat Points, September, 1953, the Editor 
raised a question as to how much we know about 
corrosion, deplored the dependence on ad hoe or 
empirical tests in selecting materials to solve par 
ticular problems, and made a plea for the creation 
of a sort of intellectual hot house from which light 
ning-like strokes of genius might flash to illuminate 
the surrounding darkness. 

Since | spend most of my time dealing with the 
practical aspects of corrosion by trying to apply 
available data to particular problems, | am in a 
good position to recognize not only the deficiencies 
of the ad hoc approach and the need for more fun 
damental knowledge but also the difficulties of 
applying fundamental information to the solution 
of practical problems. 

lam very much in favor of stimulating funda 
mental research by such methods as providing an 
environment and atmosphere that will attract gifted 
scientists to throw light on this involved subject 
But | do not believe that we should seek support 
for such an enterprise on the basis that what we are 
secking is a number of “lightning Hashes’, in the 
Editor's words. Lightning-like illumination is chai 
acterized as much by its brevity as by its brilliance 
| would preter the kind of thinking and systematic 


effort that might be = (Continued on page 173 


’ 


7 NUMBER of possible combinations of con 

trolled atmosphere generators and furnaces 
available to the heat treating industry today is 
so large and varied that almost any desired 
metallurgical result can be produced Choice 
of the proper combination is the jot respon 
sibility of the supplier and the user, and should 
be made with due consideration to product 
economy sim 


quality, quantity, safety 


plicity of operation. This implies closer co 
operation between furnace manufacturer and 
heat treater than is normally necessary for other 
types of equipment 

The user of controlled atmospheres has a re 
sponsibility beyond the choice of equipment 
The only purpose of a controlled atmosphere is 
the regulation of chemical reactions which will 
have an effect on the work he is treating. Hf he is 
to insure continued successful and economical 
operation during the lifetime of the equipment, 
he must have a good understanding of the 
process and exercise Care Wi mamtenance and 
control, It cannot be emphasized too strongly 
that vigilance pays dividends in the operation 
of controlled-atmosphere equipment 

Controlled atmospheres in their more ele 
mentary forms have been widely used for more 
than 20 years. Relatively complicated and high 
ly specialized types of atmospheres are in use 
today, and generators which will produce them 
in the easiest and most economical manner have 
been designed. Although commercial heat treat 
ing companies as well as many production 
plants have no extensive chemical or metal 
lurgical facilities, they are. nevertheless, called 
upon to use controlled atmospheres in many 
processes. It is under such conditions that cor 
rect equipment protective maimtenance and 
working knowledge of the gas-metal reactions 
involved are essential 

Practically speaking, gas-metai reactions en 
countered in present dav heat treating processes 
can be classified as (da oxidizing or b reduc 
ing, and (c) carburizing or (d) decarburizing 
For a tabulation of these reactions. see Metal 


Progress Data Sheet No. 63.) An oxidizing re 


Controlled Atmospheres— 
Generation and Utilization 


action will scale or discolor metal surfaces 
whereas a reducing atmosphere will preserve 
clean metal and, in fact. can reduce oxides or 
scale to pure metal again. Carburizing or de 
carburizing reactions will affect) those metals 
that either dissolve or give up carbon in the 


presence ola suitable VASCOUS atimosphe 


ONIDIZING-REDUCING REACTIONS 


Hf. in the process of heating iron or steel — or 
Any tal oxidation on aling should 
be desirable. tree OAVeeT OF all would be an 
excellent atmosphere. the metal were iron 
one or more of the following oxidizing reactions 
would continue as long as any trace of free 


Was present inn thee atmosphe 


2 Fe 2 FeO 
30.7 2 Fe.O 
Ke > Fe.O, 


These reactions mav be termed irreversible, in 
fact, they are uncontrollable since no product 
except oxide is formed 

There are other oxidizing gas-metal reactions 
which, while they can produce all or most of 
the produc ts forme d by abe more useful 
because they can be controlled as to rate and 


extent. Thus. in the reactions 
HW 
CO. (0) 


water vapor and carbon dioxide are the oxidiz 
ing gases. Unlike the reactions involving tree 
oxvgen, the products of oxidation now include 
hydrogen (H.) or carbon mononxice CO) 
both of which are reducing gases. It becomes 
evident that ultimately the quantity of reduc 
ing gas can become great enough to slow down 
and finally stop the oxidizing reaction of the 
water vapor or carbon dioxide. Furthermore 


these reactions can be controlled so as to be 


By O. E. CULLEN, Chief Metallurgist 
Surface Combustion Corp., Toledo, Ohio 
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Equilibrium Ratios for Gas Atmospheres 


oxidizing, reducing, or neutral, depending upon 
the amounts of the oxidizing or reducing gases 
present. Such reactions are called reversible and 
represent the most elementary types of con- 
trolled atmosphere. Once the values for re- 
versible reactions involving a particular metal 
are known, it becomes possible to produce a 


suitable controlled atmosphere for that metal 


400 800 /200 /600 
Temperature ,°F. 
hig. | — Ratios of Water Vapor to Hy 


drogen for Various Metal-Metal Oxide 
Equilibria as Functions of Temperature 


In Fig. | equilibrium ratios of water vapor 
to hydrogen are shown over a range of temper- 


atures for fou 


common and two uncommon 
metals. Above each equilibrium curve the mix- 
ture of HO and H, becomes oxidizing, and be 
low each curve it becomes reducing. The curve 
tor copper illustrates why this metal may be 
clean annealed in an atmosphere of substan- 
tially pure steam. The curves also indicate why 
nickel (and iron) are relatively easy to anneal 
without oxidation, whereas brass and 
y. chromium stainless steels) are 
difficult to keep bright or clean without dry 


high-hydrogen atmospheres special air 


Zin 
similarly 


tight furnace equipment. 

It should be noted that, as a rule. lower ratios 
of water vapor to hydrogen are required at the 
lower temperatures, It is for this reason that an 
atmosphere with controlled moisture content 
usually is the 


temperature zones and cooling chambers of 


introduced directly into low 
continuous furnaces during annealing processes 
When treating iron or steel, other active gases 
mav be used to advantage. In Fig. 2 the carbon 
monoxide-carbon dioxide equilibrium ratios are 
included along with the hydrogen-water vapor 
ratios for a considerable range of temperatures 
These curves show that while a reducing atmos 
phere will tolerate increasing amounts of water 
vapor (compared to hydrogen content) with 
increasing temperature, the direct opposite is 
true of the CO, in the CO:CO, ratios. The op 
posing actions of these ratios may be combined 
and controlled according to the well-known 
water-gas reaction 
CO 


introduces a 


+ H 
well-known 


This 


constant de 


pending upon the temperature 
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Ratios, and H20 


1800 of the reaction, thus: 
CO.) 
( Temperature } 
rook (CO), 
| 
Equilibrium Constants CONTROLLED-ATMOSPHERI 
for Reactions GENERATORS 
Fe t+HoO~ Fe 
/500 Fe+CO2> FeOrCO The earliest controlled-atmos 
w phere generators were based on 
= 1/400 j the principles of partial com- 
bustion of hydrocarbon gas with 
Q HO 
E 1300+ 
Fig. 2—CO:COxg and 
Equilibrium Constants for Oxi 
Pw Poco 
1200 dizing-Reducing Reaction With 
Poo. Iron or Steel Note that the 
1100 L H.:H.O ratio (horizontal) is 
100 /8O 2.20 260 300 vastly magnified over Fig. 1 


| | | 
Copper 
/0 
/0 t t 
Bras 
30% 
N 
x 
— 
9/0 11100" —+ 
12 | 
| 
9 y ju m 
~ -/6 ef 
: 20 
| 
4 | 
16 + + + 


alr to form a gaseous mixture containing carbon 


monoxide. carbon dioxide, hydrogen and water 
vapor in controlled quantities to obtain the de- 
sired reaction. This exothermic type of con- 
trolled-atmosphere generator is still one of the 
most widely used in the bright or clean anneal 
ing of copper, copper-rich alloys and low-car- 
hon steels. In its simplest form the exothermic 
atmosphere generator shown diagrammatically 
in Fig. 3 consists essentially of a mixer for 
hydrocarbon gas and air, a mixture pump, a 
combustion chamber and a water cooler of di 
rect or indirect type as may be required. 

This exothermic or “DX type” of controlled 
atmosphere was the forerunner of a number 
of different tvpes of atmospheres, each designed 
for particular heat treating applications and all 
derived from readily available supplies of hy 
drocarbon fuels such as natural gas or propane 
Table I gives approximate analyses of these 
atmospheres. (See also Metal Progress Data 
Sheet No. 64.) With the exception of the DX 
and RX gases, these atmospheres are used 
mainly in manufacturing where large-volume 
generators are required. The NX, HNX and HX 
types of atmospheres are produced from hydro- 
carbon fuels reacted at high temperatures with 
air, steam or both, and then subjected to exact- 
Ing supplementary treatments involving chem- 
ical absorption, catalytic conversion, and drying 
to remove undesirable constituents. Generators 
have been perfected to produce these controlled 
atmospheres in the limited 


quantities required, and it 


Exothermic and Endothermic Generators 


of a gastir mixer, a mixture pump and one or 
more externally heated retorts in which the 
gas-air reaction takes place in the presence ot 
a nickel catalyst. All gaseous reactions are com- 
pleted in the retorts and the reacted gas is gen- 
erally cooled for transmission to point of use 
Sometimes the generator is included in the heat 
treating furnace and no mtermediate cooling 
zone is required. 

Endothermic atmospheres are widely and 
almost exclusively used for carbon control in 
the heat treatment of steel. It cannot be em 
phasized too strongly that in such installations 
it is vitally important to understand not only 
the operation and correct adjustment of the 
atmosphere generator but also the reactions 
which go on in the heat treating furnace and 
the influence of both generator and furnace on 
these reactions. 


CARBURIZING-DECARBURIZING REACTIONS 


While it is recognized that many metals re 


act chemically with carbon, the essential 
reactions involving carbon and iron or steel 
(with no reference to presence of alloying ele 


ments) are as follows 


3Fe 2CO«,Fe,C + CO 


3Fe+ CH, «<,Fe,C + 2H 
3Fe + CO+ Fe,C + H.O 


Table 1 Compositions of Hydrocarbon Gas Atmospheres* 


1s expected that will 
Typ Gas CONSTITUENTS, “oe BY 

become increasingly useful shail 
in the general heat treating Or Sons CO, CO i. CH, HO N 
field in the future RX a0 0.7 167 0.8 “0 19 & 

The endothermic (RX DX (Lean) 10.5 15 1.2 0.0 OS 86.0 
type of atmosphere con DX (Rich) 5.0 10.5 O5 70.7 
tains substantially none ol NX 0.05 I 9 2 0.0 0.0 o7 25 
HNX 0.05 0.05 3.0-10.0 0.0 0.0 Balance 

HX 0.05-2.0 0.05-1.0 50-998 0-04 Balance 

bon dioxide and water va 


por but does contain ap 


preciable amounts of the 140° F 


reducing gases. carbon 


monoxide and hydrogen 


Combustion Chamber 


*® Based on use of natural gas for atmosphere produc tion 


dew 


Primary Cooler Refrigerator 


The gas-air mixture re- 


quired to produce such an 


| 


| = | Ory 
atmosphere is too rich in | E | Atmoaphere 
hydrocarbon to burn hence To 
a source of external heat Pum \Furnace 
UITIp : =. 
and presence of a catalyst Air 


are required to bring about 


reactions. As 
4. the endo Gos 


generator 


the desired 
shown in Fig 


thermic 


consists hig 


Condensate, 
H20 


Kxothermic Gas Generator, DX Type 
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Carburizing Reactions 


It is evident that carbon monoxide (CO) 
and methane (CH) are carburizing gases 
and that carbon dioxide and 


hydrogen are decarburizing. These carburiz 


water vapor 
reactions are reversible and the govern 
equilibrium ratios of CO:CO., 
as well as CO:H.:HLO have been described 
in & Transactions, Vol. 38, 1947, p. 659. The 
endothermic type of atmosphere with ap- 
proximately 20% CO, 40% Hy and 40% N» has 


become almost universally recognized as a 


ing 


ready source for obtaining the desired car 
bon content in any heat treating process 
The equilibrium values for CO:CO. ratios 
necessary for carbon concentration over the 
entire carburizing range have been worked 
out (“Dew Point Vs. %@ CO. as Furnace At 
mosphere Control Cheek.” by W. J. Groves 
Industrial Heating, June 1949). Figure 5 
shows an example of such values at 17000 F. 
it is evident that the CO. content for control 
ling carbon with the endothermic type of 
atmosphere is very small and the accuracy of 
reading these CO, values is beyond the usual 


limits of error. Groves has also shown that the 


water-gas reaction 
CO + H,O + Ho 
represents a definite relationship at any given 
temperature between the ratio and 
CO:COy, ratio in the furnace atmosphere (Fig. 
6). Therefore, either CO, or HLO (as repre 
sented by dew point) can be used for evalu 
ating and controlling carbon balance in furnace 
atmospheres. 
Figure 7 has been drawn to show the per- 
centages of CO, and the dew points in balance 
with various carbon contents in stecl at 17000 F 


Fig. 4 Endothermic Gas Generator, RX Type 
Process Gas rocess Gas 

Cooler Cooler 


Furnace 


Air Gas 
4 
A: Pump 
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070 


0.60 


Saturated 
| Austenite 1/25 %C 


O 
12 /4 /6 /8 20 22 24 
% 
Fig. 5— COs and CO Percentages in 
Equilibrium With Various Carbon 
Concentrations at 1700° I Groves 
Fig. 6 — Relationship Between H,O:H, 
and COCO Ratios at Different Tem 
peratures in Acc ordance With the Re 
action < sCO. Groves 
0.16 T 
CO+H,0 +H, | 
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Logk = 41.650 | | 
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when heat treating in an endothermic 


atmos 
phere of 20@ CO, 40% Hy and 40% No. For 
equilibrium with a carbon content of 0.50%, an 
Orsat reading of 0.20% CO. and a dew point 
thermometer reading of 29° F. are required 
For equilibrium with 0.60% carbon, the CO, 
reading must be 0.16% and the dew point read- 
ing 24 F. The difference in CO 
0.10% carbon is 0.049 on the Orsat 
difference in dew point thermometer readings 


is 5° F. 


readings for 


whereas the 


Figure S shows the limits of accuracy in con 
trolling carbon by CO, and dew point readings 
assuming that Orsat readings can be accurate 
0.05 
within l° F 


and the thermometer read 
The chart 


for example, that 0.60% carbon in steel can 


within 
mgs shows 
be controlled by Orsat readings of CO 
0.135% 
within a range of approximately OAT to 
0.73%. By 


limits of control are 


only within limits of carbon 


dew point determination the 
0.0239 within a 


range of approximately 0.57 to 0.63%. 


or 


The usefulness of dew point control with 
endothermic-type atmospheres has been 
well proven in theory and practice. In Fig. 
9 the curves represented by solid lines are 
drawn from theoretical data while each 
point on the chart represents an individual 
result 


Desired Carbon Content, % 


obtained from actual furnace 


operation 


PRACTICAL CARBON CONTROL 


It has been demonstrated above that an 
ot 


proper adjustment. of dew point or wates 


endothermic — type atmosphere with 


vapor content, can be used to control the 
surface carbon of steel during heat treat- 


ment. In other words, a method is provided 


whereby steel of any partie ular carbon con 


oy 


tent can be hardened without substantial 
Also 


steel which has been previously decarbur 


gain or loss of carbon at the surface 


ized can be treated so as to restore the lost 


carbon; this may often be done during 
heating for hardening. A low-carbon steel 
can be carburized to any desired case 
depth with the assurance that a definite 
surface carbon concentration can be ob 


Desired Carbon Content, 


tained, Examples of surface carbon control 


for carburizing over a_ relatively wide 
range of carbon potentials and case depths 
are shown in Fig. 10 on p. 106 


The 


limited to the use 


foregoing discussion has been 


of carbon monoxide as 


the carburizing gas merely to demonstrate 


Dew-Point Control 


the equilibrium conditions for maintaining 
desired carbon balance between a furnace at 
Actually, if there 


is any appreciable demand for transfer of cau 


mosphere and steel surfaces 


bon from the furnace atmosphere to the steel 
(as is true in most processes, including carbu 
carbon restoration and 


homogeneous 


carburizing ) it becomes necessary to prov ide 
monoxide 
itself can vield only a little carbon to the steel 
at the 


rium conditions 


a sufficient extra supply. Carbon 


and only expense of upsetting equilib 


It is general practice, there 
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trol and also led to soot depo- 
sition. This soot presented a 
cleaning problem and—tar 
more important—the heat 
sisting alloy used in furnace 


re- 
parts deteriorated rapidly 
CARBO-NITRIDING 


Further investigation of en- 
dothermic atmospheres brought 
out the possibilities of carbon 
control over all ranges. In gas 
cyaniding processes such as 


carbo-nitriding or dry cvanid- 


ing, endothermic gases become 
the element for carbon control 
as well as the diluent for am- 


0.40 


9 


0.60 


Carbon, % 


Dew Point as a Function of Austenite Car 
bon Content and Temperature for 20% CO, 40% H. 


form of a hydrocarbon gas added in carefully 
controlled quantities. For instance, a small 
of gas (which 
usually contains a large percentage of methane ) 


amount natural 


propane or 
will provide the necessary enrichment. The 
available carbon in this methane or propane at 
carburizing temperatures is many times that 


of the CO in the generator gas. By controlling 
the amount of hydrocarbon gas on the basis of carbon 
demand by the steel, it is still possible to utilize the 
dew point method for controlling carbon balance 
between work and furnace atmosphere. This is true 


below the composition range 
for saturated austenite. 
Above this saturation range, 
at be- 
comes the controlling factor 


time temperature 

that is, surface carbon con- 
tent of steel will 
with time. 


increase 


Before the introduction of 
the type of 
atmosphere for gas carburiz- 
ing, prepared gases contain- 
ing relatively large amounts 


endothermic 


of carbon dioxide and water 
vapor were used, and it was 
to 
of 


gases to overcome the bad 


necessary add large 


amounts hydrocarbon 
effects of these constituents. 
The excess of hydrocarbon 
precluded the possibility of 
accurate surface carbon con- 
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Fig. 10 — Carburizing Curt 
Times and Carburizing Pote 


1022 steel; RX Gas at 1685° F. 
curves in color are for carbon potential 


of 0.50% C, black curves 
and dashed lines in color 


monia gas which introduces 
the nitride constituent. Prope: 
control of both dew point and 
ammonia content is necessary 
for such operations 
Processes involving carbon restoration at the 
surface and homogenous carburizing have been 
used in large production furnaces for some 
time, and hold promise for commercial heat 
treating plants and small industries as well, 
In these more specialized processes the pros- 
pective user must familiarize himself with the 
reactions involved and the best means for 
controlling them. 
Uniformity of process control is obtained by 
a regular check on controlled atmospheres and 
furnace operating conditions. The frequency ot 
checks 


such will depend 


upon the process. Compe- 


es for Various 
ntials. 
Solid 


tent foremen should be made 
responsible for continuous 


records of gas analysis, dew 
for 0.75% C 


for 110% C point and furnace condition 
or 


The equipment for making 


1.00 


N 


\ Hr 
‘2Hr 


as Qh 
sats, temperature indicators 


these records, such 
or recorders, portable dew- 
point instruments and auto- 
matic dew-point recorders 
is readily available and com- 
paratively easy to operate. 
If such testing equipment is 
used regularly, and the re- 
sults interpreted properly, 


16 
8Hr 


prompt adjustment can be 
to the 
generator, the heat treating 


made atmosphere 


0040 
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furnace or the method of 
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MANGANESE . .. 


Deoxidizer and Toughener for Steel 


Manganese is one of the most important 
allovs used in making steel. It 


ally indispensable as 4 deoxidizer 


is practi 

ind 

leanser for Impros iny the hot working prop 
When used a 

element, it makes steel stronger and tougher 

and it is therefore 

many 


erties of steels an alloving 
in Import int constituent 


tructural and engineering steel 


Deoxidizes and Cleans Steel 


The effectivenes f manganese in ce 
first 


u ed in the 


xidizing steel Wa recognized n 


1856 Bessemer 
the 


sulphur in fact, Manganese 


when it wa 
process f teelmaking to counteract 
had effects 
made this commercial 


I 


and cleanser in the production of nearly 


process a SUCEOSS 


manganese is used as a deoxidizer 
ll grades of open-hearth electri 
furnace steel, as well as high-grade cast iron 


Research work ( irrried out recently nm 


Frecrromet’s laboratories at Niagara 
Falls, New York, has provided new and 
important information on the value of 
manganese a d deoxidizer This work 


that manganese is a more effective 


than ha 


shows 


leoxidizer been previously real 


ized. and that a combination alloy of silicon 


ind manyanese i much tronyger des xich 


zer than either silicon rmanyane e by itsell 
Complete information 1 
entitled “Solubility of Oxygen in Liquid 
lron Containing Silicon and Manganese 

If vou would like a copy of this report, free 
the 


yiven ina rey rt 


charge, write t iddress above 


Improves Hot-Working Properties 


By combining readily with sulphur, man 
valuable iob it 
removes the prin ipal cause of hot-shortness 
brittleness thereby steel better 
In thi rr 
the manganese combines with the 
sulphur to form 
follows 


ganese performs an ther 
giving 
rolling and forging properties 
action 


mangancse sulphide as 


Mn + FeS MnS + Fe 
The hide rem ining in the 
teel is a le irmiul type incluston than 
the iron sulphide uld be. and the hot work 
Ing propertic { the steel are impr wed 


The weake ning and ¢ mbritthing tender 
cies of sulphur in cast iron can also be 
counteracted by the addition of Manyahese 


to the « upola harge 


Increases Strength, Toughness, and 
Wear-Resistance 


When used as an alloying element in steel 
Mmanyvanese produces a steel with yreatet 
strength and there is n 
Additions of 
14 per cent manganese produce the well 


ld tecl High 


stce ls have exce ptional resistance 


and toughness 


erious loss of ductility about 


known Inanvanese 
ly tl | 

to wear ind conmseq uc they Dave many 

In tead 


# wearing away quickly under condition 


ipplic tions im enyginecring jobs 


combining severe pressure shock ind 
abrasion these steel actually become 
harder through use. Thus. they last longer 
Because of the tendency of high man 
vanese tecls to work-harden, they serve 
industry in important and varied applica 
tions. Manganese steel castings, for exam 
pl are used for railroad fr ind crossing 
rock-crusher part steam shovel dipper 


m hardne under ihva ite wed 
from vravel and rock construction 
work thas last man 
longer than those yoo lina teel 
teeth, and dredge-bucket lip The chiet 
ipplications of manganese steel are im rail 


used for 
ted tk 


pecial ervice, and light forgings 


he Weal 


E.ectromert Alloys 


Manganese is produced by Errcrmonmet 


in form uitable for practi ally every use 
f the iron tecl, and non-terrous metal 
industry. Some of the Precrnoner prod 


ucts are listed below. bor a comple te ck 
cription of these alloys, write for 1 copy of 
the booklet, “biecrmomer Products and 
Service 

The terms “EM” and “Electromet™ are registered 
trade-marks of Unton Carbide and Carhon Cor 


poration 


Stondard Ferromanganese 


leansing 


bor 


tent, 


Low-Carbon Ferromanganese 


Medium-Carbon Ferromanganese Commonly used for making manganese steel contaming 1.50 
to 2.00 per cent manganese and oan the production of 
| Hadfield manganese stec 
Low lron Ferromanganese for applications im the nickel sluminum and copper 
ndustries where a low-iron alloy os required 
| 
Silicomanganese Used by the steel industry as a furnace block; as a deoxi 
| lizer; and also tor manganese addition particularly on the 
production of engineering steels contamimng 0.10 to 0.456 per 


mt carbon 


“EM” Silicomanganese Briquets bor adding 
ipola 
“EM” Ferromangonese Briquets 


The produc 


adding ma 
such as stainless steels of the 


per cent nickel type 


Alloys of Manganese and Their Uses 


commonly used for 


he purpose 


sdding manganese 


Hlloving of deoxrdizing and 


ganese to 


low 


1k per cent chromium 


steels having carbon con 


manganese (with silkcon) to cast in the 


manganese (without silmon) to cast 
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Radiographic Studies 
of Segregates 


Panis, FRANCE 

Dendritic segregation an int role 
in the directional properties of wrought steel by 
virtue of the fibrous structure in such products 
The intensity of dendritic segregation (that i: 
the maximum variation of concentration 
pends on the freezing conditions and 
thermal history of the solid) steel and 
elements under consideration. It appears 
vhost structure, the macrostructure being den 
dritic in non-wrought steels fibrous 


wrought steels This macrostructure can 


revealed py chemical reagents, but only 


extent of providing an over-all picture of the 


heterogeneity of concentration without 


revealing the elleets of the individual ele 


ments, This has contributed to different 
opinions that attribute the etched structure 
to phosphorus oxygen, and others. [tis 


probable as W. Grosse points out that 


dissolved oxygen intensifies the segrega 


tion of phospharius 


hig } Steel Ingot Re jected for Ghost 
Lines. Macrograph obtained with Humph 
reys reagent (left): radio-autograph (right) 


Fig 1 Dendritic Segregation Shown hig. 2 — Structure 
by Radio-Autograph of a Steel With ing 0.524% 


0.76% C Containing 1.20% P. 10> 


METAL PROGRESS, PAGE 


of a Steel Contain 
and 0.34% P Irradiated 
Directly at the Chatillon Pile. 5 » 


Z. Wemstem and have tried extending 
Baumans method of sulphur printing by 
impregnating a gelatinized paper with an 
attacking reagent (for example, an acid) and a 
reagent that becomes colored when a specific 
metal is dissolved in’ its presence such as 
dimethylglyvoxime for nickel) as described in 
Metal Progress, March 1933, p. 52. We had no 
success with the method 

However, the idea was suggested that the us¢ 
of radioactive elements offers a general solution 
to the problem, inasmuch as a direct: photo 
graphic image of the distribution of the metal 
In question can be obtained. (See also “Radic 
\utographic Determination of Lead in Stain 
less’, Metal Progress tor July 1951. p. 65.) Two 
possibiliti« s arise with this method: The radio 
active element could be introduced to the heat 
is ferro-allov, or a plate exposed to neutron 
bombardment in an atomic pile could be used as 
thre sample 

In the first method a single metal can be 
studied. but the method can be used only on 

mall heats especially prepared for this purpose 

Phe second is a more general method because it 
can be used on industrial ingots of carbon 
steel Andre Kolin used this 
method at the laboratories 
of the Research — Insti 
tute for Ferrous Metallurgy 
IRSID) to reveal phos 
phorus and, to a certain 
extent. arsenic segregation 
these being the only ele 
inents that give a photo 
graphic impression when 
the steel is exposed to a 
1S-hr. bombardment. 

Traces of chromium = in 
the steel reduce the defini 
tion in radio-autographs be 
cause Chromium radiation 
Causes considerable back 
ground fog. Traces of nickel 
or molybdenum are less 
troublesome. 

Figure Lis a print at 10 
from a radio-autograph of 
steel of 0.767 C and 1.200 P 
the sample coming from a 
small heat made with addi 
tions of —terrophosphorus 
containing 15° radioactive 
phosphorus obtained — by 
irradiation at the Chatillon 
pile. Figure 2 is a print at 
Cont. on p. 110 
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Shipment of 352 PSC welded sheet alloy 


radiant furnace tubes for a leading manutac- 


— 


FABRICATED 
Return Bends 


make radiant furnace tubes last longer 


Here are three reasons why sheet 
alloy radiant furnace tubes equipped with 
the new PSC fabricated return bends are 
serving better: |) Uniform wall thick- 
ness, and smoothness of interior result 
in uniform flow of gases; less cracking and 
burning out at the bends. 2) Light-wall 
construction saves heat-up time and fuel. 
3) From 33 to 50 
tubes 


lighter than cast 
lower initial cost; lower freight 


OFFICES 


ef WILKES-BARRE. 


cost (‘important for export); easier 
handling. 

PSC precision-assembled tubes are 
standard on many models of radiant fur- 
naces. Also a complete line of heat- 
treating containers and fixtures, of 
weight-saving sheet alloys of any type. 


Send blue prints or write as to your needs. 


Send for CATALOG 52 


IN PRINCIPAL CITIES 
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PRESSED STEEL COMPANY 


PENNSYLVANIA 
Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 


turer of industrial heating furnaces. All feature 
the new fabricated return bends. 
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5 dia. of a 0.52% CC, 0.34% P steel irradiated 


directly at Chatillon. These clearly show the 


dendritic segregation of phosphorus, The first 


experiment with radioactive sulphur gave re- 


sults similar to those ina normal sulphur print. 


Figure 3 is a comparison of a macrograph 


obtained with Humphrey's reagent (left) and 


a radio-autograph (right) of an ingot of steel 
(0.569 C, 0.62% Mn, 0.44% Si, 0.89% Ni) which 
had been rejected for ghost lines. The autograph 


was made under conditions that rendered the 


arsenic more active than phosphorus, The veins 


are obviously rich in arsenic, a fact which is 


confirmed by the chemical analysis which dis 


closed 0.073% arsenic and 0.033% phosphorus in 


the lines as compared with 0.050% arsenic and 


0.020% phosphorus near the lines. 


This technique need not be confined to steels 


but offers a valuable new method of analyzing 


dendritic segregation in other metals also 


M. Porrevin 


The Lighter Side of 
a Light Metal 


VA 


Many strange designs have been observed in 


the microstructures of metals and alloys, but 


seldom do these designs take on any recogniz 


able form. Recently, while making a routine 


microscopic examination of an aluminum alloy 


cast im Our foundry, chanced pon the 


panving design. Perhaps vour readers will 


appreciate this “lighter side” of the metallog- 


raphy of aluminum alloys. It shows, at 500 


what IT have called the “fourth phase” of this 
alloy. Actually, I believe it to be the Mg-Si phase 


separating out in the surprising numerical 


pattern below, L.. Assorr, JR. 
Metallurgist 
Norfolk Naval Shipyard 
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Detonation of Ti Alloy 
in Red Fuming Nitric Acid 


Downey. Cauir. 


Our material research engineers suggest that 
you might be interested in a safety item con- 
cerning the handling of titanium-manganese 
alloys which have been corroded by red fuming 
nitric acid. The spongy residue of the alloys, 
which is formed after prolonged exposure to red 
fuming nitric acid, can be exploded by scratch- 
ing the surface or by heating the material. 

xtreme caution is urged in the handling of 
all titanium alloys which have been exposed to 
red fuming nitric acid, pending further investi- 
gation of sate handling methods. 

James F. 
North American Aviation. [nic 


Mechanical Properties of 
Carbo-Nitrided Cases 


\LAass 


The main objective of the article, “Structures 
and Properties of Some Carbo-Nitrided Cases” 
by K. B. Valentine in the June 1953 issue of 
Metal Progress appears to be an evaluation of 
the toughness of carbo-nitrided parts by betd- 
ing and impact fatigue tests. Data of this kind 
have long been needed and Mr. Valentine has 
made a considerable contribution to the subject 
but his experiments and interpretations call tor 
comment, 

\ fundamental objection to this investigation 
concerns the conditions of carbo-nitriding 
which are not representative of current practice 
The treatments by which Mr. Valentine's speci 
mens were made produce poor surfaces on the 
carbo-nitrided parts, which are certain to give 
poor results in bending and impact tatigue tests 
Such surfaces are not formed in modern prac 
tice on parts that must have good tatigue and 
impact properties. The atmospheres and tem 
peratures used in making Mr. Valentine's 
specimens would be satisfactory for parts that 
must only withstand simple wear 

Carbo-nitriding is practiced to a verv limited 
extent in the range 1200 to 14007 F. Cveles 
similar to the author's treatments A and C are 
occasionally employed in industry. His  treat- 
ment B comes closest to modern practice, but 
the ammonia concentration in the inlet) gas 
should be given as 5% or less instead of 18%. 
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Also 1550° F. is a comparatively low 
temperature. The temperature range 
ot carbo-nitriding for best mechanical 
properties extends as high as 1650 
F. A decrease in ammonia and an in- 
crease in temperature would result in 
eliminating the outer layer present 
on the author's specimens and would 
improve their performance in bend- 
ing and impact fatigue tests. The 
amount of retained austenite would 
also be reduced and this would raise 
the hardness values. 

For given concentrations of nitro- 
gen and carbon, carbo-nitrided cases 
are essentinlly the same as cyanided 
cases and should give similar results. 
The carbon and nitrogen concentra- 
tions can be controlled in carbo 
nitriding by control of the tempera 
ture and the ammonia content of the 
furnace atmosphere. 

Mr. Valentine’s carbo-nitrided cases 
tend to have maximum hardness 
values not at the surface but at a 
depth of 0.004 to 0.006 in. The plain 
carbon steel carbo-nitrided by treat- 
ment B is actually harder at that 
depth than the maximum hardness 
of the evanided cases 

The dark constituent at the su 
face of carbo-nitrided cases was 
mentioned by Bever, Floe and Zar- 
uba in the May 1953 issue of Indus- 
trial Heating. It seems doubtful that 
this constituent is carbon precipitat- 
ing out of solution because of the 
loss of nitrogen. Specifically, the 
statement by Rengstorff and his asso- 
ciates to which Mr. Valentine refers 
concerns the probable loss of nitrogen 
at rates of cooling slower than air 
cooling. At commonly used cooling 
rates, such as oil quenching, nitrogen 
loss would be negligible. The dark 
constituent is only found in the outer 
or compound layer. Since no such 
laver is formed in the most repre- 
sentative carbo-nitriding practice, 
the dark constituent is only of limited 
interest. 

In conclusion, while Mr. Valen 
tine’s work is valuable in drawing 
attention to the important problem 
of the mechanical behavior of carbo 
nitrided cases, it does not provide a 
sound basis for a comparison of 
carbo-nitrided and cyanided cases. 

M. B. Bever and C. F. For 
Department of Metallurgy 
Massachusetts Institute of Technology 


DESIGNED 
INSTALLED 


Hydrostatic testing of tubular, cylindrical or hollow shapes 
has been performed with Steel City equipment for many years. 
Leading manufacturers, plus Army and Navy Ordnance, have 
used these units for internal pressure tests on a mass produc- 


tion basis. 


Steel City’s service includes designing the machine to 
satisfy testing and production requirements, manufacturing the 
unit and installing in the customer's plant. Our varied expe- 
rience includes a large variety of ammunition components, all 


MANUFACTURERS 
OF MACHINES 
FOR TESTING 

PHYSICAL 
PROPERTIES 
OF METALS 

Brinell, Ductility, 

Universal, Tensile, 
Compression, 

Transverse, 
Hydrostatic, 
Special Testing 
Machines, 


Flex-Tester 


and Proving 
Instruments 


tested to rigid Government standards. 


Here is a typical hydrostatic test- 
ing machine for testing short lengths of 
tubing. Other typical applications are 
described and illustrated in a descrip- 
tive bulletin. If you have a hydrostatic 
testing problem, write for your copy or 
the name of our nearest Sales Repre- 
sentative. 


8811 LYNDON AVE. + DETROIT 21, MICH 
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ersonal Mention 


R. E. Christin 


RK. Cunistin to his 
many friends) shas resigned as chief 
metallurgist for the Columbus Bolt 
& Forging Co., Columbus, Ohio, a 
position he has held for the past 29 
years. Mr. Christin will devote his 
entire time to metallurgical consul 
tation on steel specifications and 
steel processing in the Columbus 
aren. He will continue to operate 
his own company, the Electric Heat 
‘Treating Co., which has been set 
vicing Columbus firms by scale-free 
heat treatment in molten baths 
for the past two years. Prior to join 
ing Columbus Bolt & Forging Co. in 
1924, Christin was assistant metal 
lurgist at Chrysler Corp.'s Highland 
Park plant and also an assistant 
melter on the electric furnaces at the 
Highland Park plant of the Ford 
Motor Co. He is a graduate of the 
University of Detroit, class of 1920, 
with al bachelor ol scrence degre 
in mechanical engineering, and is an 
Ohio State registered professional 
engineer. He is a charter member ot 
the Columbus Chapter @ and has 
served that group as secretary for 
17 vears. Mr. Christin is also a 
member of the American Welding 
Society, American Society of Safety 
Engineers and the Foremen’s Club 
of his home city. 


R. E. Sheffer @ is now manager 
of the Chicago Works of the Alumi 
num Co, of America. 
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Thomas Rutherford &, district 
sules manager of the Midvale Co., 
Philadelphia, has been elected a 
director of the Alloy Casting Insti 
tute of Long Island, N.Y 


John J. MceGrann & has been pro 
moted from sales engineer to district 
manager of the steel and tube divi 
sion, in charge of the Houston, Tex., 
office of Timken Roller Bearing Co. 


Walter J. Prochak @ has been ap 
pointed assistant superintendent of 
the cold drawn bar department at 
the Brier Hill works of the Youngs 
town (Ohio) Sheet and Tube Co. 


John E. DeMoss @, formerly as 
sistant professor of metallurgy at the 
University of Notre Dame, having 
served twelve vears as a_ faculty 
member, has accepted the position 
of chief metallurgist at Keystone 
Carbon Co., St. Mary’s, Pa., and will 
be concerned primarily with devel 
opments in the field of powder 
metallurgy. 


Moses A. Levenstein @ has com- 
pleted two years’ active duty with 
the Navy as laboratory officer at the 
USN Metals Laboratory, Munhall, 
Pa., and is now employed at the air 
craft gas turbine division of General 
Electric Co. at Evendale, Ohio, as 


a welding engineer 


Daniel J. Gentile @ has joined the 
Lindberg Steel Treating Co. as a 
sales engineer for the Los Angeles 
division, after having been associ- 
ated with Federal-Mogul Corp. for 


25 years. 


Frans Josef H. Rolink &, formerly 
chief metallurgist for Doorne’s Truck 
and) Trailers, Eindhoven, Holland, 
has joined Lips’ Propellor Works, 
Drunen, Holland, as assistant to the 
manager, Mr. Rolink was represen 
tative for the Netherlands at the 
first World) Metallurgical Congress 
in Detroit in 195] 


Peter Arnold @, after graduating 
from Arizona State College, is em 
ployed in the engineering depart 
ment of the Convevor Co., Los 


Angeles. 


John C. Bronson @ has joined the 
staff of the Los Alamos Scientific 
Laboratory of the University of Cali 
fornia. Mr. Bronson was former], 
employed by the Colorado Fuel and 
Iron Corp., Pueblo, Colo. 


Clayton H. Carleton @, who was 
formerly director of research for 
Federal Machine & Welder Co 
Warren, Ohio, is now a member of 
the staff of the Warren G. Harding 
Senior High School in the same city, 


Erwin O. Deimel &, formerly re 
search associate in the metallurgs 
department at Columbia University, 
is now senior research metallurgist 
with Utica Drop Forge and Tool 
Corp., Utica, N.Y. 


Lee P. Johns 8 has accepted a 
position as patent lawyer with Frease 
& Bishop, Canton, Ohio, after fou 
vears with the patent division of Ai 


gonne National Laboratory. 


Ralph 1. Swanson &, formerly 
supervisor of research at the Gary 
Steel Works, division of U. S. Steel 
Corp., has been promoted to assist 
ant to general superintendent of the 
Canton (Ohio) Roll & Machine 
Works of the corporation 


Charles Yaker @ has resigned 
from the scientific laboratory of the 
Ford Motor Co., where he held the 
position of supervisor of the foundry 
section, to join the Misco Precision 
Casting Co, as production manager 
of the Detroit plant. 


L. G. Loseke @, upon graduation 
from the Colorado School of Mines 
was employed as a metallurgist by 
the Caterpillar Tractor Co., Peoria, 
Ill., and is now in the graduate train 


ing program of this company. 


William A. Beck & has accepted 
a position as assistant supervisor of 
the melting department of the Bay 
City (Mich.) Foundry of the Dow 
Chemical Co. 


John J. Pierce @ has joined the 
staff of the National Bureau of 
Standards, Corona, Calif., as physi 
cal science administrator. 


Dale Thomas Williams @ has 
heen emploved by Phillips Petro 
leum Co., Louisville, Kvy., since 


graduating from the University of 


Kentucky. 
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TO MAKE HEAVY-DUTY COPPER 


USE REVERE DEOXIDIZED 


Diesel Fuel Injection Pump, made by American 
Bosch Corp., Springfield, Mass., and gaskets made 
by cutting rings off 2” deoxidized copper tube. 


@ An important extra service rendered by Revere consists of 
collaboration in setting up specifications. This is valuable 
because there are many different Revere Metals, each with 
special characteristics. No one copper, for example, will serve 
to best advantage in every application. A case in point is the 
matter of copper gaskets for Diesel fuel injection pumps. 
Copper is of course an ideal metal for gaskets, and is widely 
used for that purpose. But for this special application, which 
copper and in what form? The pump is used on large engines 
for municipal generating plants. It weighs 186 pounds, and 
must produce the high pressure required to inject fuel near the 
top of the Diesel compression stroke. Naturally, the load is a 
pulsating one. American Bosch Corporation came to Revere 
with the problem. Our suggestion was that much scrap could 
be saved if the gaskets were made by cutting rings off copper 
tube, instead of stamping them from strip. This achieved a 
double purpose, since the tube is made of deoxidized copper, 
which is superior in this application to electrolytic. We are able 
to report that these recommendations proved successful 

This work was done by the Revere Technical Advisory Service. 


To get in touch with it, see the nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere im 1801 
230 Park Avenue, New York 17, N.Y. 
Mills: Baltemore, Md.; Chicago and Clinton. 1/1; Detroit, Mich, 
Los Angeles and Riversde, New Bedford, Mass.; Rome, N. Y.— 
Sales Oftices in Prencipal Citees, Distrobutors veryvahere 


SEE “MEET THE PRESS” ON NBC TELEVISION, SUNDAYS 
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Personals 


Sidney M. Lenhoff &@. formerly 
employed with the U.S. Naval Bu 
reau of Ordnance, Washington 
D.C., as metallurgist, is now deputy 
(assistant) chief of Materials Branch 


Detroit Tank Arsenal. 


George R. Sublett @, who gradu 
ited) from Lehigh University in 
June, has accepted an assignment 
as metallurgical trainee at Reynolds 


Alloys Co., Sheffield, Ala. 


Cc. M. Capka has been trans 
ferred from the St. Louis office of 
the Eclipse Fuel Engineering Co. to 
the Kansas City, Mo., office as 


manager, 


Harold M. Cobb @ formerly unit 
head of the fabrication methods unit 
in the metallurgical engineering di- 
vision of Wright Aeronautical Div., 
Curtiss-Wright Corp., Wood Ridge 
N.]., is now metallurgist in charge of 
researe h and development, special 
products division of R. Wallace & 
Sons Mfg. Co., Wallingford, Conn. 


JET builds furnaces with its customers’ profits in mind. 


JET furnaces are engineered to solve specific forging or heat treat- 


ing problems. 


JET furnaces are engineered for high production and low operating 


costs. 


JET would like to send you a copy of a recently published booklet 
which pictorially presents a cross section of furnace types. 


JET engineered and built for production profits. 


Write or wire us collect for your copy of 


‘Engineering is our Business’ 


It's a good bet to see JET 
combustion, ine. 


INDUSTRIAL FURNACES 
7917 South Exchange Avenue 
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EQUIPMENT ENGINEERS 
Chicago 17, Illinois 


Rollo W. Boring &, formerly sales 
manager of Rolled Alloys, Inc., 
Detroit, was recently elected vice- 
president in charge of sales. Robert 
C. Ford @, formerly associated with 
Carpenter Steel Co., Alloy Tube 
Division, has been appointed terri- 


torial manager of the same company 
and will be located in Pittsburgh 


Bernard E. Speranza @, a metal- 
lurgical engineer with General Elec- 
tric Co.'s chemical and metallurgical 
training program, has joined the 
Carboloy Department of General 
Electric Co. as an engineer in the cat 


bide materials development section 


James M. Lommel @, a June grad 
uate of Illinois Institute of Technol 
ogy, has been awarded first prize in 
the annual undergraduate essay con 
test sponsored by the Chicago section 
of the American Institute of Mining 
and Metallurgical Engineers. Mr. 
Lommel received his degree in metal 
lurgical engineering and will do 
graduate work at Illinois Tech this 
fall under a fellowship awarded by 
the Allegheny-Ludlum Steel Corp., 
Brackenridge, Pa. 


John W. Pennington @ has been 
named manager of the new technical 
department of the Metal Products 
Division of Koppers Co., Inc., Pitts 
burgh. Mr. Pennington joined Kop 
pers in 1950 as chief engineer of the 
Division's piston ring department 
and since 1952 has held the post of 
executive engineer for the entire 
Metal Products Division. His new 
responsibilities will include the su 
pervision of all research and devel 
opment activities for all product de 
partments of the division as well as 
liaison with Koppers’ central re 
search organization. 


Gordon H. Gillis formerly 
superintendent of heat treating at 
Kropp Forge Ordnance Co., Melvin 
dale, Mich., has joined the Carboloy 
Department of General Electric Co. 
as a heat treating engineer for coal 
mining tools in the carbide process 
and development section. Mr. Gillis 
is a metallurgical engineer from 
Missouri School of Mines. 


Charles A. Cincilla @, June 
graduate of Lafayette College with 
a B.S. degree in metallurgical engi 
neering, is now emploved as metal- 
lurgist at the central foundry divi 


sion of General Motors Corp. at 
Defiance, Ohio. 


. 
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YoU BE 
THE JUDGE FOR 


THE trial of Dasco in many 
plants has led to this judgment: 
Dasco Super Soluble Base is a 
heavy duty water-mix cutting 
fluid base of unusual versatility. 
It gives superior performance 
in mixtures of 1-40 and higher 
for turning, boring, reaming, 
drilling and milling and 1-100 
and higher for grinding. Only 
unusual operations may require 
richer mixtures 


TRIAL 1 OPERATION: Turning 


TRIAL 2 OPERATION: Drilling, 
complete O.D. Nozzle insert for 


TRIAL 3 OPERATION: internal 


Rockets, B1117 steel 


Dasco Performance: One port Dasco 
Super Soluble Base and 75 parts water 
on chucking machines increased tool 
life approximately 35%. Production in- 
creased from 50 to 400 pieces in 8 hours. 
Tool changes decreased from 27 tools 
per 8 hours using a competitive soluble 
oil to 12 tools per 8 hours with Dasco 
Super Soluble Base. 


More Than a “Coolant” is Needed 


D. 


A. Stuart {Jil co 


TIME-TESTED CUTTING FLUIDS AND LUBRICANTS 
2743 S. Troy St., Chicago 23, Illinois 


counterboring and reaming JOMM 
Projectiles, A.1.S.1. 1055 forgings 
Dasco Performance: Number of pieces 
per set of tools averaged 250 for a rich 
mixture of competitive heavy duty 
soluble oil. A 1-20 mixture of Dasco 
Super Soluble Base produced 500 pieces 
per set of tools. 


tim’ 
Your Name 


Check One: 


grinding of steel ring 

Machine: Bryant Internal Grinder 
Dasco Performance: A 1-150 mixture 
of Dasco Super Soluble Base replaced 
a 1-80 mixture of a competitive soluble 
oil. In addition the competitive product 
required o rust preventative. Dasco, 
even at the long dilution, has been in 
the machine over a month: no rusting 
has been experienced. 


SEND COUPON FOR COMPLETE DATA 


D. A. STUART OIL CO., Ltd. 
2743 S. Troy St., Chicago 23, Illinois 


Have Stuart Representative Call 
Send Dato on Dasco 


Pleose Print 


In Canada: R. W. Horsey Canada, itd. 
Subs. D. A. Stuart Oil Co., itd. 
3575 Danforth Ave., Toronto 


Clip to Letterhead and Mail 
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Donald K. Tautz @, having r 


ae ived 


California 


a master’s degree from the 
Institute of Technology 


has aces pte d 


California 


Habra 


John O'Connor HE & has been 
named assistant sales manager of the United States and German 
Cleveland district office of the ¢ op thie 
perweld Steel Co., Warren, Ohio 


division 


( alif 


Personals 


Research 


‘metallurgical laboratory 


Ind has assumed the 


project metallurgist. 


a position with the 


Corp La 
ciates, Inc. Mr. Geisler h 


years foundry operating 


author of a number 
lelivered in this country 


ind Germany 


Walter Grunden, Jr. formerly 


of Perfect Circle ¢ orp New Castle 


William A. Geisler & has join 
the staff of Lester B Knight & Asso 


and development experience in the 


but 
Experience Cannot be Copied 


METAI 


> 


MARVEL 


ARMSTRONG-BLUM MFG. CO. - 5700 Bloomingdale Ave 


‘ 


PROGRESS, 


More than a quarter-century ago MARVEL invented and 
basically patented the MARVEL High-Speed-Edge Hack 
Saw Blade the UNBREAKABLE blade that increased 
hack sawing efficiency many-fold 

Every MARVEL Hack Saw Blade ever sold has been of that 
basic welded high speed edge construction, with constant 
improvements from year to year, as EXPERIENCE aug- 
mented the “know-how” 

MARVEL is not “tied” to any single source of steel supply, 
and has always used the best high speed steels that became 
available from time to time as metallurgy progressed. When 
as-and-if finer steels are developed-—-and are proven com- 
mercially practical for welded-edge hack saw blades 
MARVEL will use them, regardless of cost or source 
There is only one genuine MARVEL High-Speed-Edge! All 
other “composite’’ or ‘“‘welded-edge" hack saw blades are 
merely flattering attempts to imitate without the “know 
how” of MARVEL EXPERIENCE 

Insist upon genuine MARVEL High-Speed-Edge when buy 
ing heal saw blades -and be SAFE, for you can depend 


upon MARVEL. They have been “tested”, “‘pre-tested"’, and 
“re-tested” by thousands of users for more than a quarter- 
century! 
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Chicago 39, U.S. A, 


Willis Schalliol & has joined the 
tafl of Northern Indiana Brass Co 


Elkhart Incl is manager of 
branches. Mr. Schalliol was formerly 
i supervisor of new fuel element 
cle velopment it General Electric 


Co Hanford Atomic Products Op 
ration, Richland, Wash 


D. ©. Sanford r=} has been ip 


pointed manager of the application 


ngineering department of the Bris 
| 
tol Co., Waterbury, Conn. Mr. San 


ford joined thre COMpany sales 


engmecring organization in 1935 


was promoted to Birmingham 


district manager in 1946. In 1948 


hie it) ipplic ition 
ith it the « 
main office in Waterbury, where he 


vill remain 


Reinhardt Schuhmann, Jr. & has 
been appornte dl proke ssor of metal 


lurgical ¢ m the School ot 
Chemical and Metallurgical Engi 


necring of Pudue Universitv, begin 
ning with the second semester of the 
1953-54 academic vear, and will be 
chairman of the division of metal 
lurgical the school 


Dr. Schuhmann is now associate 


professor of metallurgy at Massachu 
setts Institute of Technology and has 


been at that institution since 1935 


He holds degrees from the Missouri 
School of Mines, Montana School of 
Mines, and Massachusetts Institute 
Professor Schuh 
mann is the author of the textbook 
“Metallurgical Engineering,” and 


f Fechnolagy 


numerous technical articles 


C. W. Windfelder formerly 
manager of the Carpenter Steel 


Co.'s Milwaukee mill branch ware 


house, has been appointed assistant 


to the vice president and will con 
tinue to be located Milwaukee 
Stephens @G has been pro 
moted from sales engineer to man 
ager of the St. Louis branch of the 
Carpenter Steel Co 


A. L. Thurman has been ap 


pointed executive Vice-president oft 


Mannesmann-Meer Engineering and 


Construction Co. after 7 vears of 


mill machinery experience with 


\etna-Standard Engineering Co 


Prior to that time he was with the 
General Electric Co. for over §S 


vears, the last five vears of that 


period having been spent as a steel 


mill application engineer in the G.E 


steel mill division. Mr. Thurman's 


headquarters are in Easton, Pa 
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SILVALOY DISTRIBUTORS 


FAGLE METALS COMPANY 


Vibration can play havec with a radiator — but KANE WASH 
not with this one engineered by Yates-American THE HAMILTON STEEL COMPANY 
for Manitowoc to cool the engines of their giant aaa 
cranes. 

End castings are made of cast iron with the MAPES & SPROWL STEFL COMPANY 


copper tube header plates brazed to the castings 
with Silvaloy 35. No amount of vibration can 
disturb these bonds, the joints are as strong as 
the metals joined 

Low Temperature Silvaloy Brazing is helping ap 
to speed and simplify brazing production, lower 
costs and improve results for manufacturers in 
many fields. Call the Silvaloy Distributor in your 
area for complete information—or ask him for 
technical assistance. A Silvaloy Technical Expert 
will be sent to your plant at once, with- 
out cost or obligationto you. * * * — 

i200 


ON YATES-AMERICAN raZzing 


LICENSEO CANADIAN 
SILVALOY 


FOGCOMB STEEL OF NEW ENGLAND, INC 


SALES CORPORATION 


LOW TEMPERATURE SILVER BRAZING ALLOY 


Radiator built by Yates-American 
Machine Company, Beloit, Wisconsin, 

for Manitowoc Engineering Company, 

Manitowoc, Wisconsin. 
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THE AMERICAN 


231 NEW JERSEY RAILROAD AVENUE + NEWARK 5, NEW JERSEY 


PACIFIC METALS COMPANY LTD 
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Personals 


& Steel Co 


Vr 


new sales ail 


of Ipsen 


energy 


John F. Richards @, formerly em 


ployed as metallurgist for Simonds 


Lockport N.Y., i 


swt 


oducts 


ds servic 


now engaged as metallographer in 


Clo 


of Syl 


Bay 


Alfred E. Stone @ is in charge of 


e division 


in Plain 


Newell Hamilton @, formerly su 
perintendent of the steel mill of the 
Babcock & Wilcox Co., Beaver Falls 
Pa., has been appointed manager ot 
steel operations in the tubular prod 
Mr 
Hamilton has been with the Babcock 
& Wilcox Co. since graduating from 
Massachusetts Institute of Technol 


ogy with his M.S. degree in physical 


ucts division of the company. 


metallurgy in 1928, and has been 
responsible for the development ot 
several new allovs introduced by the 
division and their application to in 


dustrial uses. 


MAHF, MFC, GO. 
MINNE APO 1S, MINN 


Furnace 


Mahr Center 
Fired Rotary 


METAL 


MAHR ROTARY HEARTH FURNACES 
TEMPERATURE RANGE: 1400°-2300°F. 


For Continuous Heat Treating or Forging Operations 


SAVE in equipment investment and shop space. Heating billets for forging 
or heat treating on a continuous production basis means no interruption and 
no waiting with one charge while another is heating. Stock is charged and 
discharged continuously as the hearth revolves. One man can usually attend 
the furnace. Irregular shaped pieces are more easily handled. Stock always 
enter a high temperature, preheating zone. More stock is heated, per square 
foot of hearth, than in any other continuous or stationary hearth furnace. 


Available Center or Tangentially Fired, Mahr Rotary Hearth Furnaces speed 
production, lower operating costs, and deliver a more uniformly heated 
product with less labor. Get the facts. Write for Equipment Bulletin No. 1000. 


PROGRESS, 


Standard Pusher Batch Pit Continuous 


1802 N. 2ND STREET 


WAN OFACTOURING CO. ' 
_ DIVISION OF DIAMOND IRON WORKS, INC: ° 


Other Mahr Furnaces 


® Gas or Oil Fired 


MINNEAPOLIS, MINNESOTA, U.S.A. 
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Robert B. Clapper @ has joined 
Dow Chemical Co., Midland, Mich., 
as development and research engi- 
neer in the design section of the 
metallurgical laboratories. 


Felix Kremp @, after 2'2 years on 
Steel Co. of 
America to serve as chief of the tool 


leave from Crucible 
steel section, iron and steel division 
of the National Production Authority, 
has returned to company duties. Mr. 
Kremp is product manager for tool 
and specialty steel produced at the 
Park Works, with headquarters in 
Pittsburgh. 


Norman W. Johnson @, who was 
formerly with the mayor appliance 
division of General Electric Co., is 
How a ipal metallurgical engi 
Battelle Memorial fnstitute 
Columbus, Ohio 


neer at 


Edward H. Platz, Jr. manager 
alloy Lebanon Steel 
Pa., ap 


pointed chairman of the public rela 


of 


Foundry, 


sales, 

Lebanon, Was 
tions Commitee of the Alloy Casting 
Institute. Assisting Mr. Platz on the 
committee is C. M. Ruprecht @ of 
the Electro-Alloys Division of Amer- 
Brake Shoe Co Ohio 


The commitee is active in promoting 


ican Elyria 


and furthering continued research 
in the production of both corrosion 
heat 


allovs, and its function is to work 


and resistant stainless steel 


closely with research and develop 
ment at Ohio State University, Mas 


ot hnology 
and Battelle Memorial Institute 


sachusetts Institute 


Hans W. Wawrousek @ has been 
awarded an Allegheny Ludlum Grad 
uate Fellowship in the department 
of metallurgical engineering at Rens 
Mr. 
Wawrousek received his bachelor of 


selaer Polytechnic — Institute 


science degree from Rensselaer 


in 
1951 and his master’s degree in 
1953, both in) metallurgical engi 


neermg. 


James H. Bly @ has been ap 
pointed research director of X-Ray 
Incorporated, Detroit, after a 13 
vear tenure with Pratt & Whitney, 
East Hartford, Conn. 


Ross B. Hopkins @ has been 
appointed plant metallurgist for 
Rodnev Metals, Inc., New Bedford, 
Mass. Mr. Hopkins, a graduate of 
Institute 
been associated with American Steel 


& Wire Co. for the past 13° vears. 


Case of Technology, has 
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ANACONDA 
METALS AT WORK 


Copper ‘package’ for the coldest products on earth 


This container for storing and transport- vacuum space — the entire unit enclosed 
ing liquefied helium (—452 F.) or hydro- in a stainless steel casing. Copper con 
gen (—421F.) is made by Superior Air tributes ductility and = malleability for 
Products Co. of Newark, N. J. The secret spinning into hemispheres, unexcelled sol 
ot keeping heat out to reduce evaporation dering properties for joining into spheres 


is four concentric copper spheres sepa- and a mirror finish to reduce radiation 
rated by a high-vacuum space, a nitrogen — losses. Need we tell you that it’s made of 
protecting bath, and a second high ANACONDA Copper? 


This ‘iron horse’ runs on brass 


The “High Iron” we're referring to is the produces a track so strong and stiff it will 
HOBBYLINE HO-GAGE model railroad track support an adult's weight. products 
which John A. English & Co. of Morris- — where finishing costs count, users find that 
ville, Pa., makes of rorMBRITE** strip FORMBRITE usually needs only 
This fine-grain, yet ductile forming brass 


a ¢ olor 


buff to produce a high finish. 


Flexible conduit enjoys a splash in a bath 


The real trick is to make an electrical con thetic jacket extruded over a flexible steel! 
duit that’s flexible and liquid-tight and — core, it’s shown here protecting wiring to 
approved by Underwriters’ Laboratories © motor in an auto laundry. It ignores not 
for such applications. seavtire* Type UA — only splashing, but also oil and grease 
does all three. Made with a tough syn- and resists abrasion. Want more facts? 


‘We put an end tothe bends” 


We don't mean the kind deep-sea divers — ing, laborious, back-breaking job. Now s 

suffer from, but the kind heating con-  PG's** have ended all that. They are the _, 
tractors had to put up with when they new, compactly packaged, accurately pre- 

installed radiant panel heating systems. formed ANaconnA Copper Tube Panel 

Heretofore, many contractors formed the — Grids .. . from the handy carton to instal 

panel grids on the job by hand-bending lation is only a matter of minutes. PG’s are 

them from coils of tubing—a time-consum another ANACONDA first 


A service for you 


Our Technical Department has a range of experience that covers the entire field of copper and copper-alloy applications in 


industry. If you have a problem of metal selection, we are at your service. The American Brass Company, Waterbury 20 
Conn. In Canada: Anaconda American Brass Ltd., New Toronto, Ont. here arg 


* Pet Of 


® 


the name to remember in COPPER — BRASS — BRONZE 
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Specially Designed 
for Continuous Production 


CONVEYOR FURNACE 


Of special design for Kohler Co. of Kohler, Wiscon 
sin, this Hevi Duty Conveyor Furnace is being used 
to heat aluminum and brass billets prior to forg 
ing jet engine and other parts. Not only has this 
furnace been designed for a specific job, but Hevi 
Duty Engineers also built into this furnace many 
additional features. 
© Notice the three fans which speed the heating of 
the billets by circulating the heated air, and also 
assure ao uniform temperature in the heating cham- 
ber. With this feature, a smaller, more economical 
furnace is able to do this production job. 
Heat resistant alloy conveyor links and trays mean 
years of dependable service. 
Versatility . . . by using a variable speed drive to 
adjust the conveyor speed, this furnace can be 
used for annealing, tempering, and other heating 
operations 
Special Hevi Duty Furnaces can be engineered to 
your specifications and your production system. Let 
us know your requirements. Our engineers will work 
with you. 


DUTY ELECTRIC COMPANY 
MILWAUKEE 1, WISCONSIN 


Heat Treating Furnaces... Electric ‘Exclusively | 
Type Transformers Constant Current Regulato. 


PROGRESS; PAGE 120 


Personals 


Sam Tour has been elected 
presi lent of the Metal Science Club 
of New York. Mr. Tour, a consulting 
metallurgist with 30 vears’ experi 
ence in the field, is manager of 
Sam Tour & Co., Inc., New York 
Howard S. Avery @ of the American 
Brakeshoe Co. was elected vice 
president of the Club, and John P. 
Nielson @, professor of metallurgy at 
New York University, was elected to 


the post of secretary -treasuret 


Robert Maddin @, associate pro 
fessor at the John Hopkins Univer 
sity School of Engineering, is to 
spend 1954 as visiting lecturer in 
metallurgy in’ the department ot 
metallurgy at the University of Bir 
mingham, England. 


Carl R. Anderson @, formerly stafl 
metallurgist, has been promoted to 
the position of assistant superintend 
ent of the extrusion plant at the 
Lafavette Works of the Aluminum 
Co. of America in Lafavette, Ind. 


Edward P. Rowady @ has com 
pleted the work in the chemical and 
metallurgical program of General 
Electric Co. and has been assigned 
to the laboratory unit of the com 
pany at the Allegheny Ludlum plant 
nm Brackenridge, Pa., as a develop 
ment metallurgist. 


W. W. Sellers @, formerly staff 
metallurgist at the Peoria, Hl., plant 
of the Caterpillar Tractor Co., is 
How quality control manager for 


the York, Pa., plant. 


William W. Berkey @, who was 
senior instructor in the metals tech 
nician branch of the department of 
crafts and trades training at Chanute 
Air Force Base, HL, is now metal 
lurgist in the research and develop 
ment laboratory of the Reynolds 
Metals Co., Richmond, Va 


Howard W. Leavenworth, Jr. & 
has been on the staff of the Franklin 
Institute, Philadelphia, as research 
metallurgist since graduating from 
Yale Graduate School of Engineering 
with an M.E. degree in metallurgy 


Robert C. Bates @, a graduate of 
the University of Utah in June with 
a B.Se. degree in metallurgy, is now 
metallurgist in the application  se« 
tion in materials engineering, West 


inghouse Electric Corp., Pittsburgh 


= 
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Louis Horvath @, a June graduate 
from Purdue University, is now with 
Bridgeport Brass Co. as assistant 


research metallurgist. 


Roelof P. Steijn @ has resigned as 
assistant professor ia mechanical 
engineering at Rice Institute, Hous 
ton, Texas, to accept a position as 
research metallurgist with the solid 
state physics group of the Franklin 
Tristituite Philadelphia 


Lt. Raymond F. Decker &, who 
has been stationed at Watertown 
Mass.) Arsenal as metallurgical en 
vineer in’ the foundry, has been 


ordered to overseas duty in Europe 


John A. Fellows &, who has been 
issociated with the American Brake 
Shoe Co. in metallurgical research 
since 1934, with time out during 
the war on assignment with the Man 
hattan Project, is now chief. stafl 
metallurgist for Mallinckrodt Che 
mical Works, St. Louis. 


Robert J. Morris @ has resigned 
his position with the P. R. Mallory 
Co Indianapolis to enroll as a 
graduate “student in metallurgy at 
the University of Cincinnati 


Harold P. Weinberg @ is now a 
materials engineer in the Research 
and Evaluation Division of the U.S. 
Naval Gun Factors 
D.C 


Washington, 


Michael A. Malachyn @ is em 
ploved as a sales engineer for the 
\. F. Holden Co., Detroit, covering 
the state of New Jersey, with head 
quarters im New Haven, Conn. 


Russell A. Bain @, formerly with 
the Harvey Machine Co., Torrance, 
Calif., is now a research engineer at 
the Los Angeles plant of North 
American Aviation, Inc. 


Nobuo Abe @, formerly manager 
of technical research department of 
Sumitomo Metal Industries, Ltd 
Osaka, Japan has been made chief 
engineer of the same company and 


is temporarily stationed in New York 


C. R. Sibley @ has been granted 
the Chicago Bridge and Iron Co 
Fellow ship at Rensselaer Polytechnic 
Institute, Troy, N.Y., and is now 
enrolled in the graduate school of 
metallurgy. 


Paul E. Fedeles @ is emploved 
metallurgist for Latrobe Steel Co 
Latrobe, Pa. 


Tools and Dies 
Heat Treated in... 
H:EV1SD:UT:Y, Controlled 


ATMOSPHERE FURNACES 


Allis Chalmers of Milwaukee is using Hevi Duty Con 
trolled Atmosphere Furnaces to heat treat tools and 
dies made from high carbon, high chrome steels, 


18-4-1, molybdenum, and cobalt high speed steels 
Maintaining the exact surface carbon content of the 


tools and dies during heat treating is achieved with 


© A Hevi Duty Endothermic Atmosphere Generator 
supplying 500 cubic feet per hour of prepored 
atmosphere. With this controlled atmosphere, trouble 
some scale and decarburization of carburization of 
the surface is eliminated 


© A Hevi Duty Box Type Hardening Furnace, designed 
for temperatures to 2000° F., is used for preheat 
ing high speed steels and hardening carbon steels 


A Hevi Duty High Temperoture Furnace, designed for 
temperatures to 2600° F., is used to harden the 
high speed steels 


This combination assures you that tools and dies can 


be treated to exact hardness. Achieve better heat 
treating results by specifying Hevi Duty Furnaces 


Write for Bulletin 153 


HEVI DUTY. ELECTRIC COMPANY 
MILWAUKEE 1, WISCONSIN 


Heat Treating Furnaces... Electric Exclusive > 
Dry Type Transformers Constant Current Regula 
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Diffusion Coatings” 


ost of the various processes avail 

able for the surface treatment of 
metals and alloys utilize the mechan- 
ism of diffusion, Even electroplated 
and metal-sprayed coatings are often 
given a diffusion heat treatment to 
improve properties. However, it is 
with processes that involve a_solid- 
yas reaction, such as in nitriding, 
carburizing and decomposition of a 
yaseous metal halide, that the prin- 
ciples of diffusion coating are most 
evident 


Phe speed of diffusion coating may 


*Digest of “Diffusion Coatings”, 
by D. M. Dovey, I. Jenkins, and 
K. C. Randle, Journal of the Insti- 
tute of Metals, Symposium on Prop- 
erties of Metals, 1952, p. 213-236. 


be limited by the available supply of 
coating material at the base-metal 
surface, which frequently happens 
when plating from the vapor phase, 
or by the rate of diffusion into the 


Such a rate is difficult 
to calculate from simple laws of dif 


metal base. 


fusion, since more than one phase is 
often present and small impurities in 
the base metal may have a strong 
effect. 
steel, the addition of titanium to the 
steel greatly accelerates this rate of 
diffusion, whereas the presence of 


Thus, in the chromizing of 


carbon acts as a retardant because of 
the formation of chromium carbide 
at the coating-core interface. 
Deposition of metals by decom 
position of a volatilized halide is a 
convenient method for many metals 
that are not easily deposited by other 


Features of 


WITCH OIL 


imparts Higher Resistance to Oxidation 
Good Moisture Repellency 

Excellent Lubrication Qualities 

Water Repellent 

Polarized 


Superior Corrosion Resistance 


Enhances Appearance of Work 


Mitchells 
Bradvord 


MITTAL, 
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QUALITY PRODUCTS OF CHEMICAL RESEARCH Ur) 


Here is 4 rust preventative that really gives extra 


protection and better lubricating qualities to your parts 


Perhaps you are already familiar with the advantages of 


silicones and therefore know the value of a silicone sur 
face in short this means water repellency at its best 


When applied over a black oxide, phosphate or 


other type of finish you will be assured of a greater 
corrosion resistance at a much lower cos! per hour of 
protection Sihconized Witch Oil is ideal for protecting 


work in process or your finished parts in storage 


Test and evaluate Siliconized Witch Oil today - - - 


Available in 5 gallon cans and 55 gallon drums 


Monutfacturers of Metal Finishing Processes, 
Rust Preventatives and Heat Treating Salts 


THE MITCHELL-BRADFORD CHEMICAL CO. 


2446R Main St 


Stratford, Conn 


means. The mechanism may be one 
of metal replacement, of thermal 
decomposition, or of catalytic re 
duction (as by hydrogen) at the sur 
face of the base metal. Using 
thermodynamic data for the metal 
chlorides, or other halides, one can 


calculate which of these reactions 
may occur, Or if a combination is pos 
sible. Many iodides, carbonyls, and 
hydrides can be made to deposit by 
thermal decomposition alone 

In reviewing case hardening 
means, attention is called particularly 
to carbo-nitriding and its advantages 
in producing shallow cases having 
high hardness and good wear resist 
ance. Although the mechanism of 
the process is not thoroughly under- 
stood, a necessary feature appears to 
be the securing of a higher diffusion 
rate of nitrogen than of carbon in the 
austenite-ferrite matrix. In gaseous 
carbo-nitriding, maximum hardness 
occurs slightly below the surface. 

Siliconizing steel by both thrig's 
method and from a hydrogen-silicon 
tetrachloride mixture leaves much to 
be desired, although rates of deposi 
tion are higher than for chromizing. 
5% hvydrogen-nitrogen carrier gas 
gave a good coating on mild steel, 
but unsatisfactory coatings were ob 
tained on medium, high-carbon, or 
alloy steels. (Successful gaseous 
siliconizing depends on some factors 
not well covered in this paper, and 
its eventual field of application may 
be wider than the authors have in 
dicated.) A promising field for 
siliconizing is in the protection of 
molybdenum from high-temperature 
nxidation. Also, molybdenum can 
be protected by hot dipping in an 
alloy bath, and 
heating to convert the film to a 
form like 


The deposition of retra¢ 


aluminum-silicon 
ceramic mullite or sil 
limanite 
tory coatings by diffusion coating 
from the vapor phase constitutes ant 


important new field, since so many 


combinations of metals, nitrides, 

carbides, borides, silicides, oxides 

and allovs can be so formed. 
Diffusion coatings are of future 


importance not only in protecting 
the surface of a base metal against 
corrosion, oxidation or wear, but 
also in effecting economy the 
use of scarce or expensive metals. 
Chromized low-alloy steels are be 
ing used in domestic appliances, in 
the food-processing industries, and 
for engineering components to pro 


(Continued on p. 124 
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“with GULF LASUPAR CUTTING OIL 


we get better finishes, longer tool life 
on B-1113 steel parts” 


says Guy Hack, Holt Products Co., Holt, Mich. 


Gurr Lasupar is the ideal cutting oil for high production-close 
tolerance work on automatics,” says Mr. Hack. “Not only do we get 
longer tool life and better finishes, but we have found that this quality 
cutting oil provides corrosion-free lubrication of machine bearings.” 
Send the coupon below for a copy of the pamphlet “Gulf Lasupar 
Cutting Oil,” which gives all the facts on how this outstanding cutting 
fluid can help you improve your machining practice. 


Gulf Oil Corporation Gulf Refining Company 
1822 Gulf Building, Pittsburgh 40, Pa “Pp 


Please send me. without obligation, a copy of 


SE E Gulf Lasupar Cutting Oil 


Nam 


INDUSTRY Company 


Tithe 


sour Pamphlet 


Address 
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COMPARE these Scarfing Rings 
used in the tip of a Gas Torch... 


KENTANIUM Ring 


after after 


1,960 HOURS 162 HOURS 


There's no sign of wear on the Kentanium ring and it’s still on the job 

after 1,960 hours (80 days) of service! Compare this performance 
with that of the super-alloy ring that had broken down from thermal 
shock, abrasion, and oxidation after only 162 hours . . . a better than 
TEN to ONE record in favor of Kentanium. This is a typical example 
of how industry is effectively using heat-resistant Kentanium. 


Whats Cesign Problem? 


If you need a material having long service life at elevated temperatures, 
investigate Kentanium . an exclusive development by Kennametal. It 
is a titanium carbide base composition. 

Kentanium resists thermal and physical shock, withstands abrasion and 
oxidation, and retains great strength at 1800°F and above. It weighs only 
% as much as steel; is up to 93 RA in hardness. 

Many grades of Kentanium are available to meet combinations of 
specific conditions. A wide variety of simple or complex shapes can be 
produced, to meet your specifications. Ask our engineers to recommend 
how you can best apply this remarkable, new heat-resistant material. 


NTANIUM 


GTH, LIGHTWEIGHT 


An Exclusive Develo 


SUPER-ALLOY Ring 


Diffusion Coatings 


(Continued from p. 122 

tect against room temperature Cor 

rosion or elevated temperature oxida 
tion An alloy coating of chromium 
and aluminum is preferred for appli 
cations over 1470° F A chromized 
steel can be elec tropolished as well as 
polished ally Siliconized 
coatings may find applications in 
combining corrosion resistance with 
wear resistance, as for the oil, chemi 
cal, and paper industries. Much re 

THES to be done i the laboratory to 
gain information on effect. of phrase 
changes and other factors on dif 

fusivity and on properties of diffusion 
coatings which have already shown 
their usefulness. 

Although little new work is 
ported in this paper, it is an excellent 
review and discussion of this impor 
tant field of metallurgy. 

Broce W. Gonses 


Compression-Creep 
Machines for Elevated 
Temperatures* 


HE COMPARISON of creep in Com 

pression with that in tension and 
the study of the initiation of third 
Stage creep and fracture have 
prompted the need for equipment to 
carry out compression-creep tests at 
high temperature with a precision 
similar to that normally obtained in 
tensile creep tests The advantage 
of the compression test is that far 
less material is required fo; speci 
mens. This factor prompted the 
metallurgy division of the National 
Physical Laboratory to design a com 
pression creep machine which Was 
further developed in the Fulmer 
Research Institute 

The equipment consists of loading 
frames which Cah be accommodated 
in the loading shackles of a standard 
tensile-creep machine. The heavy 
upper loading frame, supported by 
the upper loading shackle of a ten- 
Sion creep hine contams an axial 
loading guide for the upper and 
lower specimen adapters while the 
lower framework, attached to the 

(Continued on p. 126 

*“Digest of Equipment for Com- 
pression-Creep Tests at High Tem 
peratures”, by A. E. Johnson and 


N. E. Frost, Engineering, Vol. 176, 
July 3, 1953, p. 28-29. 
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: pment of KENNAMETAL Ine, Latrobe, Pa. 
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j CEMENTED TITANIUM CARBIDE 
saces orrices in PRINCIPAL cities 


Induction Heaters for 
Brass and Copper Billets 
REDUCE OPERATING COSTS 


Magnethermic 60-cycle brass and cop- 
per billet heaters, now in operation, prove 
that they do reduce operating costs. Billets 


No warm-up time is required. On initial 
start ups, press the button, and in two or 
three minutes, heated billets are ready for 
further processing. No need to schedule ' 
billets ahead of time. Not more than three 
billets are in process at any one time. 


are heated in two or three minutes rather , * 
than hours. Temperature control is ex- 
tremely accurate . . .each billet is dis- 
charged at exactly the same temperature. 4 


> 


2-coil Magnethermic brass billet 
heater rated at 7500 pounds per 
hour 


MAINTENANCE 


Furnace damage is caused by heat. In a 
typical Magnethermic heater, the heating 
chamber is a tube 8” in diameter, 24” long, and 
water cooled for long life. In a conventional 

furnace, the heating chamber may be 40 ft. long, 
8 ft. wide and 3 ft.high. It stands to reason 

that the latter will require many times the main- 


tenance that the induction coil requires 


3-coil Magnethermic brass billet 
heater rated at 10,000 pounds 


Then too, no need to shut down when relining 
per hour 


the coil. Operate on the other coils, or put in 
a spare coil. Coils can be changed in ten 


minutes and relined in an hour or two, 


7 
ALL SIZES ~ 


Magnethermic makes a single, two, or three-coil heater for 


any production requirement needed. All heaters are shipped 
completely assembled. Installation cost is at a minimum. 7 


Working conditions are ideal and floor space is negligible. 


Heaters will operate equally well on extrusion billets, cor a ft 1on 
piercer billets, or wire bars. If you have a heating problem, 
let one of our engineers discuss it with you. Ai letter or 3990 SIMON ~~ YOUNGSTOWN 7, OHIO 


phane call will receive prompt attention. 
4 
So 
UY 
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Normal Oil Quenching 


Hot Oil Quenching 


Slow Cooling In Atmosphere 


all 


Atmosphere Quenching 


Isothermal Annealing 


oe Atmosphere Tempering 


Write today 


. . » for literature or call 


and tell us your problem. 


KE 2-9100 


12045 WOODBINE + DETROIT 28, MICHIGAN 
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Compression-Creep 
Machines for Elevated 
Temperatures 


(Continued from p. 124 

lower loading shackle, is simply a 
rectangular frame which sits on a 
hardened steel ball at the top of the 
upper specimen adapter. Since the 
specimen adapter is axially guided 
and the load is transmitted through 
the ball joint, axial load’ ig is ob- 
tained with freedom from = sideway 
thrust 

The furnace is located within the 
two frameworks and encloses the 
specimen, the specimen adapters, 
and a spherical seat. The spherical 
seat located at the upper end of the 
specimen is made of Stellite while 
the adapters are made ot Nimonic 
SO alloy. 

Phe furnace capable of attaining 
temperatures up to 1290” F. is split 
longitudinally. The winding — is 
tapped to facilitate adjustment of 
the specimen gradient to within 3.5° 
F. A platinum resistance thermostat 
maintains temperature to + C, 
(0.9° F.). 

The standard specimen is 0.357 
in. diameter and 1 in. long. Limita 
tions are imposed on the diameter; 
it must be large enough to prevent 
buckling and small enough to mini- 
mize end effects. The ends of the 
sper men are flat (ho special te a 
tures have been incorporated but 
the frictional forces are minimized 
by applying a graphite coating) 

The extensometer rods are at 
tached to the specimen adapters at 
the specimen ends and extend down- 
ward out of the furnace. Rhombs 
carrying mirrors are placed between 
the rods on each side of the spect 
men and the strains are measured 
with a telescope. This is similar to 
that used in tension tests Incre 
ments of strain of the order of 10° 
can be measured. Although the 
extensometer rods are not attached 
directly to the gage length, very 
little error is encountered since the 
stress in the end pieces is kept very 
low. This factor, however, limits the 
maximum working temperature to 
about 1290° F. 

This equipment can also be used 
for short-time compression tests and 
for the determination of modulus in 
compression, M. J. Mayors 


: FIRST with MECHANIZED Batch Type Heat Treating ae 

with 

NA CEs 

ce 
co 
: DOW FURNACE COMPANY 


give you Versatile, High Speed, Precise Heat Treatment 


aye 


Versatile 


Houghton Liquid Salt Baths cover a temperature range of 350 F. to 2400 F. for 


drawing, martempering, annealing, quenching, carburizing, nitriding, normalizing 


and hardening of both ferrous and non-ferrous metals 


High Speed 


Liquid salts bring parts up to heat faster than is possible by radiation because the 
thermal conductivity from salt to metal is much higher than from air to metal. And 
because all atmosphere is excluded from the metal, decarburization and other surface 


problems do not occur and following surface treatment is not necessary 


Precise 


Because temperatures of liquid salts can be controlled within two to three degrees, 
you can get the same close tolerances in your heat-treating as you demand from your 
machine shop. And you can get it batch after batch, week in and week out because 


Houghton Liquid Salt Baths are pure and double-refined for stability 


products of 
Ask your Houghton Man about Salt Bath 


Heat Treatment — he's had a lot of experience 
in servicing salt baths and will be glad to 
help you, too. In the meantime, write for 
your copy of Houghton’s Liquid Salt Bath 


Catalog. E. F. Houghton & Co, 303 W or Ae give you 
on-the-job service... 
Lehigh Ave., Philadelphia 33, Pa ! 
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Study of Carbo-Nitriding 
of Boron Steels” 


N' MEROUS PUBLICATIONS govern 
ing the use of boron-treated 


steels have appeared during the 


period of boron substitution for 
critical alloys. The papers have dealt 
with carburized hardenabilities, plain 
hardenability studies, as well as the 


mechanical properties and service 
behavior of boron-treated steels. Al 
though carburized boron steels have 


received attention in the literature 


little has appeared on the carbo- 


nitriding of these steels until the 


appearance of this paper. 

In their investigation the authors 
employed A.LS.I. 1020, SOB20, 
94 B17 anda propietary steel “Super- 
kore AA” containing boron. Subse 
quent to normalizing, these steels 
were case hardened using a carrier 
gas enriched with methane; for 
carbo-nitriding the carrier gas was 
enriched with methane and am- 
monia. All carburizing was done at 
1700° F. for 3 hr. with an atmos- 
phere containing 95% carrier gas 


plus 5% methane. The carbo-nitriding 


THERE’S A RIGHT 


SYLVANIA ROD... 


SYLVANIA 


OFFERS 
3 HIGH QUALITY 
TUNGSTEN 

ELECTRODES 


Sylvania 


vided th 
Sylvama 


YOU'LL SAVE 

MINUTES AND MONEY 

WITH IMPROVED 
SYLVANIA 


TUNGSTEN ELECTRODES 


mintute-s 


Fither 


Sylvania 
Electric 
New Yor 


select the 


and quality control 


FOR EVERY 
INERT GAS 
WELDING JOB 


As every welder knows, you can’t use the 

same electrode on every job. For best per- 

formance and longest electrode life, you must 
night rod for every particular purpose 


This is why Sylvania offers 3 different tungsten electrodes 
to meet the full range of requirements of any inert gas arc 
welding work 


Sylvania . . . a pioneer in tungsten 
is 4 pioneer in the development of tungsten in many 


forms. As a result, our engineers and metallurgists have pro- 


¢ precise type of tungsten rod for every need 
s research and advanced techniques in manufacture 
from ore to finished product assure 


aving operation and dollar-saving dependability 


Sylvama Puretung, Thoriated Tungsten or Zirtung 


Electrodes will answer any inert gas welding problem you 
have. So, order the types you require from your nearest 


Welding Distributor today, or write to: Sylvania 
Products Inc., Dept. 3T-6112, 1740 Broadway, 
£19,N.Y 
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was done at 1500, 1600 and 1650 
F. for 4 hr. with ammonia contents 
of 15% at 1500° F., 10% at 1600° § 
and 5% at 1650° F., plus 5% methane 
the balance being carrier gas 

For the hardenability studies, car 
burized and carbo-nitrided bars were 
quenched by the standard procedure 
in the end-quench fixture. Results 
from these tests showed an increase 
in surface hardenability for the 
carbo-nitriding treatment. Jominy 
distance at Rockwell A-75 was 3/16 
in. for the bar carburized at 1700 
F., whereas the distances for carbo 
nitrided bars were 11/16 in. for 
1650° F., 12/16 in. for 1600° F. and 
14/16 in. for 1500° F. Although 
smaller quanties of ammonia were 
used at the higher temperatures, a 
considerable increase in hardenabil 
ity resulted. This increase in harden 
ability, the 


caused by the uncombined nitrogen 


authors point out, is 


in the case. 

When these tests were repeated 
using boron steels, the carbo-nitrided 
bars were lower in hardenabilits 
than the carburized bars. Jominy 
Rockwell A-75 for 
94B17 were 10/16 in. for the 1700 
I. carburized bar and 6/16 in. for 
the 1600° F. carbo-nitrided bar. The 
same hardness on 80B20 was ob 
tained at 8/16 in. for the carburized 
and 5/16 in. for the carbo-nitrided 
bars. Again the authors refer to the 


distances at 


nitrogen, contending that nitrides 
are precipitated in the boron steels 
which in turn nucleate the forma 
tion of pearlite and cause a reduc 
tion in hardenability. They contend 
that the low hardenability of the 
carbo-nitrided boron steels can be 
attributed to the interference of 
nitrogen with the action of boron 
Along with the hardenability 
samples, the authors ran %-in. square 
specimens for microhardness testing 
with the Knoop machine, these tests 
being through the  cross-sectioned 
carbo-nitrided case. Results from 
these microhardness studies show 
that the maximum case hardness of 
$6 B20 and “Superkore AA” is of the 
same magnitude as published data 
on conventional alloy steels, but 
that of the 94B17 is lower 
R. 


D. CHAPMAN 


*Digest of “The Carbo-Nitriding 
of Boron Steel”, 7 G. W. Powell, 
M. B. Bever and C. F. Floe, @ 1953 
Preprint No. 23. 
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JESSOP high quality 
shows best when 


there’s tough hot 
work to do! 


Of all the many types and shapes of steel that STAINLESS STEELS 

HIGH SPEED STEELS 
NON-MAGNETIC STEELS 
HIGH SPEED TOOL BITS 
HEAT RESISTING STEELS 
STAINLESS CLAD PLATES 
CARBON AND ALLOY STEELS 


TOOL STEELS FOR 
SPECIAL PURPOSES 


CAST TO SHAPE TOOL STEELS 


make Jessop America’s most diversified specialty 
steel house, none shows its quality in the clinches 
better than the DICA-B brand hot work steel 
illustrated here in the form of a die. Jes op i 
justly proud of this steel because its high quality 
Is easy to measure For example if you make dies, 
knives, punches or tools for any type of die 
casting, forming, punching, cutting or extruding 
of hot ferrous or nonferrous metals, Jes Op bie i 
steel for you. Jessop has a carefully controlled 
analysis to give you extra toughness to resist 
shock, or extra hardness to withstand abrasion 


orextra ability to resist temperature change with 
out checking or cracking or any combination 
of these virtues. And beyond matchless quality 
the fast, efficient service of the Jessop team will 
please you no end. ‘To find this out very quickly 
send us an order for any of the pecilty steel 
listed here 


COMPANY + WASHINGTON, PA. 


HIGH SPEED AND 

ALLOY SAW STEELS 
TEMPERED AND 

GROUND STRIP STEEL 
COMPOSITE 

HIGH SPEED STEELS 
STAINLESS AND 

HEAT RESISTING CASTINGS 
COMPOSITE 

DIE STEEL SECTIONS 
PRECISION GROUND 

FLAT STOCK 
Dit STEELS 

HOT AND COLD WORK 
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The forty ton Press Platen above, and the parts and assem- 
blies illustrated at the left, are typical of thousands of Steel- 
Weld Fabricated units produced and machined by Mahon 
for hundreds of manufacturers of heavy machines and other 
mechanical equipment. If parts of your product could be re- 
designed and produced to better advantage through Steel- 
Weld Fabrication, or, if you require a limited number of 
large heavy pieces in which pattern costs are a considera- 
tion, you can turn to The R. C. Mahon Company with complete 
confidence . . . personnel and facilities are available 
within the Mahon plant to do the complete job from drawing 
board to finished machining. You will find in the Mahon 
organization a unique source with complete ultramodern 
fabricating, machining and handling facilities to cope with 
any type of work regardless of size or weight ... a source 
where skillful designing and advanced fabricating technique 
are supplemented by craftsmanship which assures a 
smoother, finer appearing job embodying every advan- 
tage of Steel-Weld Fabrication. See Mahon’'s Insert in 
Sweet's Product Design File, or write for further information. 


THE R. C. MAHON COMPANY 


DETROIT 34, MICHIGAN 


Engineers and Fabricators of Steel in Any Form, for Any Purpose 
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with TOCCO Induction Heating 


Whether you're interested in upping production or downing costs—or both 
—it pays to investigate TOCCO Induction Heating if you heat-treat, anneal, 
braze, solder, forge or melt ferrous or non-ferrous metal parts. 


PRODUCTION UP—When Thompson Products 
Ltd., St. Catharines, Ontario switched from conven- 
tional methods to TOCCO Induction Hardening of 
their automotive wrist pins, production rose from 
500 to 1200 per hour. 


COSTS DOWN—While production jumped, 
costs fell from $5.46 per hundred parts to 
$3.24—a savings of more than 2c per pin or 
$26.76 per hour on the hardening operation 
alone. 


OTHER ADVANTAGES— Additional savings result from elimination of hauling wrist 
pins to and from the heat-treat department. Cool, clean TOCCO fits right in the pro- 
duction line, next to related operations—takes only “% the space of the pusher-type 


furnace previously used. 


In Canada or the United States TOCCO engineers are glad to survey your operations 
for similar cost-cutting results—no obligation, of course. 


THE OHIO CRANKSHAFT COMPANY 


Mail Coupon Today 


NEW FREE 
BULLETIN a THE OHIO CRANKSHAFT CO. 
Dept. R.12, Cleveland 1, Ohio 

Please send copy of “Typical Results 
of TOCCO Hardening and 
Heat Ireating 

Name 

Position 

Company 


Address 


Zone 
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LEBANON Castings 
work 


I. TANKS—those rumbling, roaring monarchs of our Ground 
Forees—vital points are protected with armor castings made by 
Lebanon Steel Foundry. For the Detroit: Arsenal alone, Lebanon 
has produced over 60.000 armor castings— principally ventilating 
grille louvre doors and corner hull brackets for the E16, MAT and 
the current M48 medium (General Patton) tanks. 

As early as 1935, Lebanon Steel Foundry cooperated with Army 
Ordnance in the development of east armor. In 1952) Lebanon 
received a citation for designing and casting top-quality louvre 
doors for the medium tank. The engineering and production skills 
of Lebanon craftsmen have ably contributed to practically every 
tank development and production: program since cast) armor 
became a reality. 

See— STEEL WITH A THOUSAND QUALITIES—37 min.. 16 mm, semi- 
technical, full-color, sound film on the making of steel castings. For 
information write: Dept. H, Lebanon Steel F ‘oundry. 


LEBANON Castings 


CARBON, SPECIAL ALLOY 
AND STAINLESS STEEL 


TEEL FOUNDRY | 
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Cracking of Soft Steel 
Under Stress and 
Corrosion 


very comprehensive paper 
describes the stress-corrosion 
cracking of mild steel plates when 


immersed in solutions of caleium 


nitrate (S60 ¢ per 1.) and ammo 
nium nitrate 30 g. per |) at 
1OOC*’, (212°F.) 


Ten different steels were studied 
basic bessemer, rimmed and killed: 
basic openhearth, rimmed and killed 
with 0.08, 0.16, and 0.22% carbon; 
acid openhearth in the form of hot 
rolled plate 3/16 in. thick. “tro 
gen contents varied from 0.003. to 
0.013%. These combinations were 
selected after review of the literature 
on the stress-corrosion cracking of 
mild steels 

Various causes have been pro 
posed (a) absorption ot hydrogen 
in the ferrite grain boundaries h) 
effect of stress concentrations at the 
bottom of cracks or pits ©) locked 
up stresses due to welding or other 
fabrication processes, (d) precipita 
tion of some new phase such as iron 
nitride. Mr. Perkins’ work indicates 
that none of these theories fully ex 
plain this phenomenon in mild steel 

The experimental procedure con 
sisted of stressing |-in. strips of the 
steels to different stress levels vary 
ing from 12,000 to SS.000 psi. in 
a special jig and then immersing 
them in the boiling nitrate solution 
The time for cracking to develop 
was recorded for each stress level 
for each steel, and typical plots ot 
the results are shown in the paper 
Although none of the steels in’ the 
stressed, hot rolled condition cracked 
in the nitrate solution, most sample s 
cracked if they had been previously 
cold strained (from 2% to LOG) prior 
to putting them into the test jig 
The minimum stress then required 
to cause cracks varied widely tor 
the different steels: the lowest stress 
was about 12.000 psi. for the bess 
mer rimmed. steel and the highe st 
was about 25,000 psi. for the acid 
ope nhearth steel. These stress values 


are based on a 50-hi exposure \t 


Continued on p. 132 


of “Stress-Corrosion 
Cracking of Mild Steels in Nitrate 
Solution,” by R. N. Perkins; Journal 
of the (British) Iron & Steel Insti 
tute, Vol. 172, 1952, p. 149-161 
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LECTRODRYERS DRY 
TIVATED ALUMINAS 


WITH AC 


VACUUM 


“More and more Use is going to be made of 
this remarkable process”, said —— 
at the 1952 Metal Show. 


up pulling the vacuum”, reper 


THE PROCESS: Meto! or plostic 


parts are placed in a sealed retort. A 
high vacuum is pulled and aluminum wire 
is vaporized by an electric current. This 
deposits on the parts, giving 85% re- 
flective power, compared to 62% for 
polished aluminum. 


THE PROBLEM: Moisture in the 


air and on the parts being metal coated 
slows down the pulling of a vacuum, 
cutting production and increasing costs. 


THE SOLUTIONS pry the oir with o 


Lectrodryer* as Canadian Motor Lamp Co., Ltd. do at 
their Windsor, Ont., plant. They report that it would be 
impossible to maintain their high production schedule and 
turn out such quality workmanship without this DRYing help. 


Namesof companies making equipment Leetrodryer will work with them 


for this high vacuum coating of metals to give you most efficient, economical 


and plastics will be supplied to you on 
Where DRYing 


for the air surrounding this equipment, 


request. is indicated 


or for air supplied to their retorts, 


operation, 
For further information, to 
Pittsburgh Lectrodryer Corporation, 


32nd Street, Pittsburgh 30, Penna. 


write 


in England: Biriec, Limited, Tyburn Road, Erdington, Birmingham 
Stein et Rou xVI 
A. Belge 0 Rue du Moulin, Bre 


in France bam, 24 Rue Erlanger, Pari 


in Belgium: S tem et Roubaim, 32 Liege 


* REGISTERED TRADEMARK U & PAT OFF 
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THESE TANKS ARE GETTING 
HOTTER ALL THE TIME: - - 


Higher temperatures and the more highly concentrated pickling solutions 
now in use are accomplishing a far more economical and effective pickling 
job, At the same time, corrosive attack on the pickling vessel itself is ac- 
celerated by these stronger solutions. 


This has necessitated more critical 


consideration of pickling tank materials and constructions. 


The Atlas Mineral Products Company has been the leader in furnishing 
materials for corrosion-proof pickling tank construction for over twenty 
years. Practically all the “big lines” and a large proportion of the small 
tanks are built with ATLAS materials. 
corrosion-proof cements and vessel linings, not only has ATLAS kept ahead 
of the field technically . . . but stringent product quality control has been 
assurance that every batch has consistently maintained standards. Batch to 
batch variations could have costly results, and ATLAS has continuously 
guarded its customers against this possibility. 

Success of a pickling tank installation is also dependent upon construc- 
tion. And, for this reason, ATLAS maintains engineering facilities solely 
devoted to pickling tank design. In turn, these services are available to you 


In furnishing acid-proof brick, 


locally through Atlas Sales Engineers in your community. 


ATLAS .. . corrosion-proof cements .. . 
coatings . . . vessel linings .. . plastic 
structures. 
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CORROSION-PROOF CEMENT DATA is 
provided in Bulletin 5-2. A copy will 
be sent to you gladly upon request. 


ATLAS 
MINERAL 
PRODUCTS CO. 


MERTZTOWN, PENNSYLVANIA 


Cracking of Soft Steel 
Under Stress and 
Corrosion 


(Continued from p. 130 
higher stresses, each steel cracked 
more quickly, 

These preliminary results indi- 
cated that method of manufacture 
(state of deoxidation) or chemical 
composition influenced the tendency 
for stress-corrosion cracking. Fou 
of the steels, 0.18% carbon basic 
openhearth (rimmed), 0.18% carbon 
basic openhearth (killed), and 0.229% 
carbon basic openhearth (rimmed 
or killed) developed cracks in the 
cold worked. stressed condition only 
after long times (up to 2000 hr. 


The influence of low carbon con- 
tent in decreasing the tendency of 
the stress-corrosion cracking was 
most significant. Since it had been 
observed by previous investigators 
that decreasing the carbon content 
below 0.003% and nitrogen below 
0.0036% rendered the steel fairly 
safe, three of the steels (0.07% C 
rimmed bessemer, 0.18% C_ killed 
basic openhearth, 0.22% C_ basic 
openhearth ) were annealed in wet 
hydrogen at 1325°F. for various 
times to obtain samples with differ- 
ent amounts of carbon and nitrogen 
Many test pieces, after this anneal- 
ing treatment, were cold. strained 
10% in the tensile machine, stressed 
and immersed in the nitrate bath for 
various times. The low-carbon besse 
mer steel cracked in 10 to 40 hr. at 
carbon contents of 0.030 to 0.07%, 
but did not erack in 500 hr. when 
carbon was below 0.02%. The basic 
openhearth samples, which had car- 
bon contents ranging from 0.03 to 
0.16%, all cracked in 15 to 20 hr. 
The samples with more than 0.16% 
carbon and all samples with less than 
0.02% carbon did not crack. 

The author gives no details as to 
the relation between the nitrogen 
remaining after wet hydrogen an 
nealing, and the cracking phenome 
non. However, three steels were 
nitrided to 0.0035% and 0.096% 
One steel was a 0.09% C_ bessemer 
grade with 0.007% initial nitrogen 
and two were basic openhearth steels 
with 0.18% and 0.22% carbon and 
initial nitrogen of 0.004%. Rapid 
cracking (less than 30 hr.) de- 
veloped in all three steels when the 

(Continued on p. 134) 
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for Greater Strength The increasing use of the Evans DF Loader reflects the 
with Lighter Weight 


progress of railroads toward more efficient material 


handling methods. 


In the DF Loader there ts high strength with minimum 


weight through the use of N-A-\ HIGH-TENSILE steel. This low- 


in modern alloy steel has 50 greater strength than mild carbon steel, 
° | h dli e with greater resistance to corrosion with either painted or 
material handling equipment 


unpainted surfaces. 
You can get the same results as Evans. Your product can 
be made stronger, lighter in weight and longer-lasting, when 


you specify N-A-X HIGH-TENSILE steel 


The “Wonder Bar,” a section of which is shown at left 
isa Vital part of the Evans Dk Loader. It is a wooden 
bar reinforced by a Z-bar made of N-A-X HIGH-TENSILE 


JAILABLE EEL FLOORING 
for boxcars, flatcars and gon 

R is a dolas is made of N-A-X HIGH 

product of Evans Products TENSILE steel, and is a prod 
Co., Plymouth, Mich. DF meons uct of Steel Floor Division, 
Damage - Free, Dunnage -Free. Great Lakes Steel Corporation. 


The “Wonder Bar.” when locked into place ecures 
all kinds of lading. It is strong enough to resist 
shifting load stresses in moving boxcars, yet so light 
that one man can lift it into position. The DF Loader 
provides real operating economies for both railroads 
and shipper 


Another modern product for efficient transportation 
equipment ts Nailable Stecl Flooring, also made of 
N-A-X HIGH-TENSILE Steel 


GREAT LAKES STEEL CORPORATION 


N-A X Alloy Division A Ecorse, Detroit 29, Mich. 


lata on these products available 


ihe 
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Speci ® 


Here’s peak corrosion protection combined with 
conductivity, weldability and solderability. Here's 
a finish that holds paint firmly, prevents underfilm 
corrosion. Here’s a line of attractive final finishes 
to add quality and sales-appeal. Here’s Iridite ... 
and here’s how you can use it: 


On ic AND CADMIUM you can get highly corrosion resistant 
4 finishes to meet any military or civilian specifica- 
tions and ranging in appearance from olive drab 

through sparkling bright and dyed colors. 


Iridite brightens copper, keeps it tarnish-free; also 


lets you drastically cut the cost of copper-chrome 
plating by reducing the need for buffing. 


Iridite gives you a choice of natural aluminum, a 
golden yellow or dye colored finishes. No special 
racks. No high temperatures. No long immersion. 


Process in bulk. 


Iridite provides a highly protective film in deepen- 


ing shades of brown. No boiling, elaborate cleaning 


or long immersions. 


AND IRIDITE 1S EASY TO APPLY. Gioes on at room temperature by dip, brush 
or spray. No electrolysis. No special equipment. No exhausts. No specially 


trained operators. Single dip for basic coatings. Double dip for dye colors. 
The protective Lridite coating is not a superimposed film, cannot flake, 
chip or peel 


WANT TO KNOW MORE? We'll gladly treat samples or send you complete data. Write 
direct or call in your Iridite Field Engineer. He's listed under "Plating Supplies" in your 
classified telephone book. 


lridite is approved 


A ico Researcn Prooucrs 
INCORPORATED. 


4004.06 MONUMENT STREET BALTIMORE 5, MD. 


Manutacturers of tridite Finishes for Corrosion Protection and Paint Syste: 
on Non-Ferrous Motels, ARP Plating Chemicals. 


under government 


specifications 
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Cracking of Soft Steel 
Under Stress and 
Corrosion 


Continued from p. 132 
boosted to 
0.050%, but no cracks in any of the 


steels were observed after 250 In 


nitrogen content was 


immersion When their nitrogen ex 
ceeded 0.050%. 

In a final experiment on the effect 
of nitriding on cracking suscepti 
bility, samples of the 0.07% © besse 
mer steel were annealed in wet hy 
drogen to make them resistant to 
crac king and then nitrided to 0.095% 
N. (The carbon content was 0.0159 
Samples so treated showed no inter 
granular corrosion at any stress level 
after 300 hr. immersion in the hot 
Finally 


high-purity iron (99.99% 


test solution. a sample of 
showed 
no cracking after 300 hr. 

Microsc opie observations indicated 
that the hot rolled samples with the 
higher carbons were very resistant 
to intergranular corrosion. The car 
bon was present in a normal pearlitic 
structure intergranular 
samples containing over O.16% car 
bon were annealed at 1300°F. long 
enough to develop spheroidized 
structure, intergranular Corrosion 0 
curred in very short times (1 to 100 
hr.) depending upon the extent of 
spheroidization 

The results of other investigators 
emphasizing that cracking occurs 
when a minimum stress is exceeded 
and that previous cold plastic cle 
formation is detrimental, have been 
confirmed. The tendencies to stress 
corrosion cracking of these steels 
showed that the nitride precipitation 
theorv is not generally applicable 
and that the most Important com 
position factor is associate cl with the 
carbon content and the structural 
distribution of the carbon; the crack 
ing was found to be definitely re 
lated to the presence of cementite in 
ferrite grain boundaries Phe author 
concludes as follows 

“A grain boundary is a region of 
inherent distortion, but the magni 
tude of the latter is increased when 
carbide partie les are located in such 
regions and the material is) cold 
worked. The 
of the carbides will be distorted to 


ferrite in the region 


a greater extent than elsewhere, ow 
ng to the presence of so-called 


Continued on p. 156 


for producers of 
| 
° .., 
1 finish that 
blocks corrosion, 
maintains cond 
ria = 4 


-.- OFFERS A 
COMPLETE LINE OF 
EQUIPMENT FOR THE 


Metallurgical Laboratory | 


Buehler specimen preparation equip- 
ment is designed especially for the metallurgist, and 
is built with a high degree of precision and accuracy 
for the fast production of the finest quality of metal- 
lurgical specimens. 


1. No. 1415 Press for the rapid moulding of specimen 
mounts, either bakelite or transparent plastic. Heating ele- 
ment can be raised and cooling blocks swung into position 
without releasing pressure on the mold. 


2. No. 1211 Wet power grinder with 3/4" hp. ball bearing 
motor totally enclosed. Has two 12” wheels mounted on 
metal plates for coarse and medium grinding. 


3. No. 1000 Cut-off machine is a heavy duty cutter for stock 
up to 3-1 2°. Powered with a 3 hp. totally enclosed motor 
with cut-off wheel, 12" x 3/32" x 


4. 1505-2AB Low Speed Polisher complete with 8° balanced 
bronze polishing disc. Mounted to 1/4 hp. ball bearing, two 
speed motor, with right angle gear reduction for 161 and 246 


R.P.M. spindle speeds 


5. No. 1700 New Buehler-Waisman Electro Polisher pro- 
duces scratch-free specimens in a fraction of the time usually 
required for polishing. Speed with dependable results ts ob 
tained with both ferrous and non-ferrous samples. Simple to 
operate—does not require an expert technician to produce 
good specimens. 


6. No. 1410 Hand Grinder conveniently arranged for two 
stage grinding with medium and fine emery paper on twin 
grinding surfaces. A reserve supply of 150 ft. of abrasive 
paper is contained in rolls and can be quickly drawn into 
position for use 


7. No. 1400 Emery paper disc grinder. Four grades of abra 
sive paper are provided for grinding on the four sides of 
discs, 8” in diameter. Motor 1/4 hp. with two speeds, 575 and 


1150 R.P.M 


8. No. 1015 Cut-off machine for table mounting with sepa 
rate unit recirculating cooling system No. 1016. Motor | hp 
with capacity for cutting 1° stock 


THE BUEHLER LINE OF SPECIMEN PREPARATION EQUIPMENT 
INCLUDES CUT-OFF MACHINES @ SPECIMEN 


MOUNT PRESSES @ POWER GRINDERS @ EMERY 

PAPER GRINDERS @ HAND GRINDERS BELT 

SURFACERS @ MECHANICAL AND ELECTRO POLISH 

FRS @ POLISHING CLOTHS @ POLISHING ABRASIVES 


METALLURGICAL APPARATUS 
165 WEST WACKER DRIVE, CHICAGO 1, ILL. 
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Improve Quenching 


and You Get 
Better Heat Treating 


Your Department can have a better arrangement with 


Niagara Equipment that saves much space and 


increases your production, 


This quench 
bath cooler 
gives you 
control of 
femperature 
and pays for 
itself quickly 
with 


water savings 


@ The NIAGARA AERO HEAT 
NCLANGER transters the heat 
from the queneh bath to atmo- 
spheric air by evaporative cool- 
ing. It never fails to remove the 
heat at the rate of input, giving 
you real control of the queneh 
bath temperature. ‘This prevents 
flashing of oil quenches. In all 
cases it improves physical prop- 
erties, saves loss of your product 
from rejections and gives you 
faster production, increasing 


your heat treating capacity. You 


ean put heat back into the 


quench bath to save the losses 
of a warm-up” period, 

Savings piping. pumping 
and power as well as great say 
ings in cooling water return the 
cost of the equipment to you im 
a short time. The Niagara Aero 
Heat Exchanger saves nearly 
all of the water consumed by 
conventional cooling methods. 

For the complete story ot 
other benefits and savings, write 


for Bulletin 96, 


NIAGARA BLOWER COMPANY 


Over 45 Years Service in Industrial Air Engineering 


New York 17, N.Y. 


Dept. MP, 405 Lexington Ave. 
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Cracking of Soft Steel 
Under Stress and 
Corrosion 


Continued from p. 134 
micro-stresses, and also to the con 
centration of plastic distortion in 
such regions when the metal is plas 
tically deformed. The extent of the 
distortion is sufficient to make the 
material anodic to the rest of the 
grain, so that the localized corrosion 
takes place this will be very severe 
because of the small area of the crack 
in Comparison with the cathode area 
The small pit formed by the corro 
sion, Concentrates the applied stress 
in the region of its base, and this 
stress increases the potential differ 
ence between the base of the pit and 
the cathodic grain interiors. Hf dis 
torted by previous cold work or the 
presence ofa nearby carbide pel 
ticle, the distortion accompanying 
the stress concentration moves the 
potential to sufficiently anodi¢ 
value for further corrosion to take 
place. Phe crack may thus be prop 
agated over the resistant region to 
the next region of distortion.” 


Metallurgical Light on 
Aircraft Heater’ Failures” 


ELECTION of materials, design 

coatings, welding procedure s and 
metallurgical considerations all are 
factors in determining the service lite 
of aircraft’ combustion type heaters 
hey are being investigated, both in 
the laboratory and in flving aireralt 
by plane builders, materials up 
pliers and the manufacturer of this 
tvpe of heater 

One study, for instance, is being 
conducted to ascertain whether a 
change in material from the presently 
used 309 Cr-Ni stainless steel will 
\ further 


purpose ts to determine to what ex 


prolong life of the heater 


tent a ceramic coating will be bene 
ficial and whether there may be coat 
ings other than ceramic which have 
Materials such as In 
conel, Havnes No. 25 and other 


possibilities 


Continued on p. 13% 


Abstract of “Metallurgical As- 
pects of Aircraft Heaters”, Aireraft 
Heating Digest, Vol. 3, No. 1, August 
1952, published by Surface Combus- 
tion Corp 
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eliminate 
the 


guesswork 


in selecting 


tool steels 


HERE'S AN EXAMPLE: 


Application 
for steel 


Deep drawing die 


Thousands of metal working 
people are using the Crucible 
Tool Steel Selector to determine 
exactly which type of steel 

they need. This handy selector 
covers 22 tool steels which fit 
980° of all tool steel 
applications. 


Mojor Class — Metal Forming - 
Cold 


Sub-Group — Special Purpose 


Tool Characteristics — Wear Re 
sistance 


Tool Steel — Airdi 150 


A turn of the dial does it! And 
you're sure you're right 


The selector is unique because 

it starts with the ultimate use of 

the steel. It breaks down all tool 
steel applications into six major 
classifications, under which the 
different grades of steel available for 
certain specific requirements are indicated ’ 
in legible cutouts. Heat treatment and 

machinability data are also included 

for each grade. 


A flip of the dial will give you the answer, 
and almost just as quickly you can get the 
steel you select. For each ty pe of steel shown 
on the selector is in stock in Crucible 


CRUCIBLE STEEL COMPANY OF AMERICA 


Dept. M. P., Oliver Building 
Pittsburgh 22, Pa 


warehouses, conveniently located ame 
throughout the country. 
Company Title 
To get your Selector merely fill in the 
coupon and mail. There is no obligation Address City State 


whatsoever. 


CRUCIBLE first name in special purpose steels 


OMPANY OF 


AMERICA TOO! 


DECEMBER 
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sliDstantially reduces finished cost! 


Functioning as an important part of a mowing machine 


cutter mechanism, this Inner Shoe is responsible for hold- 
ing all correlated parts in alignment. Accuracy must be 
. and initial 
accuracy is a “must” in reducing assembly cost! 


maintained throughout the roughest service . . 


Uniteast “foundry engineering” successfully solved the 
basic problems. By holding a tolerance unusual in cast 
steel, the necessity of machining fit surfaces was elimi- 
nated and the result . . . less finished cost! Practical design 
and experienced foundry procedure met all other require- 
ments for durability. To date, the accumulated production 
figure is well over 200,000 units . . . with less than .002% 
rejection! Another example of Uniteast’s ability to pro- 
duce quality steel castings! 


Why overlook the cost-cutting possibility in your 
product” A slight revision in design or specification might 
be beneficial. Call in Uniteast today. No obligation, of 


course! 


INITCAST CORPORATION - Toledo 9, Ohio 
In Canada: CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebee 


QUALITY 
STEEL 
CASTINGS 
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Metallurgical Light on 
Aircraft Heater Failures 


Continued from p. 156 
inalyses of stainless steels are be 
ing evaluated to find out whethes 
they have desirable properties which 
could be profitably ‘ xploited 

In another metallographic test on 
a heater returned from service it was 
discovered that the sigma phrase a 
hard, brittle, intermetallic compound 
of Fe and Cr) 


grain boundaries of all sampled areas 


was present ine the 


in the heat-affected zone. Degree of 
the sigma phase in the grain bound 
aries indicated that the metal wa 
eEXPose d to te mperature above 1200 
Pype 309 stainless, sigma phrase 
will form readily at temperatures of 
1100 to 16007 F.. the amount and 
rate of formation depending upon 
and the level 
of internal stress in the steel 


time and temperature 


Cvelic operation of the heater, on 
a differential rate of Jheating of its 
Various parts, promotes high stresses 
ind these may be of sufficient magni 
tude to cause surface cracks in the 
vrain boundaries whe re phrase 
is present. During the time at oper 
ating temperature, severe oxidation 
will occur in’ grain-boundary cracks 
because of depletion of chromium 
from the area when the sigma phrase 
was forming. Repeated heating and 
cooling eveles finally cause the crack 
the metal shell 
In the test just 


to penetrate 
referred to. ne 
cracking had occ urred in a weld and 
the failure 


burn-through 


to oxidation on 
Samples ot 


WialS du 
a bright 
orange contaminating material were 
scrape d trom the inner surface in two 
areas and X-ray diffraction analyses 
made. In one area, at the combus 
tion the hiet compounds pr 
ent were PhSO,* PbO, PbSO, 2PbO 
ind Pb.O. Slightly downstream from 
this area a darker material proved 
mixture of Fe.Q,. NiO 
Cr.O.*NiO and FeNi. No bromine 


compounds were found in the latter 


to be a 


rea, Suggesting that no reaction was 
taking place between the heat es 
changer and bromine (from the gaso 
of the 


locality. was high 


line) and that the te mperatiure 
gases at this 
enough to prevent condensation of 
bromine compounds 

Presence of heavy lead sulphate 
ind lead oxide deposits in the com 


Continued on p. 140 
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PRECISION-FORGED 
ON MAXIPRESSES! 


e The forging of compressor blades and turbine 
buckets for jet aircraft engines demands the 
unparalleled ruggedness designed and built into 


the new MAXIPRES. 


For this reason MAXIPRESSES are being chosen 
for the vast portion of the American, Canadian and 


British jet forging installations. 


These fine, newly redesigned, high speed forging 
presses, embodying 23 new features, are specially 
suited to the most difficult present-day work, and 
by the same token will be the most reliable forge- 


shop equipment for future use as well. 


NATIONA 


MACHINERY COMPANY 


TIFFIN, OHIO — SINCE 1874 


DESIGNERS AND BUILDERS OF MODERN FORGING MACHINES * MAXIPRESSES * REDUCERDLLS * COLD HEADERS * BOLTMAKERS * NUT FORMERS * TAPPERS © MAILMAKERS 
Hartford Detroit Chicago 
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METAL 


HOW TO HAVE YOUR CAKE 


AND Gat- IT, TOO 


There are certain disadvantages to ordinary annealed abrasives: they 
have a low cleaning speed compared to chilled iron shot and grit, 
because the cutting action is comparatively light; and the presence of 
graphitic carbon leaves an undesirable graphite deposit on the work 
being processed that may interfere with subsequent finishing opera- 
tions such as enameling, galvanizing, bonding, etc. On the other 
hand, annealed abrasives enjoy the tremendous advantages of longer 
abrasive life and much lower maintenance costs. The question is: 
how to enjoy the advantages without suffering from the disadvantages 
—how to have your cake and eat it, too. 

Permabrasive annealed abrasives retain some of the hard iron 
carbides (that do the rapid cutting) in small, spheroidal form, with 
the result that you get a cleaning efficiency not usually associated with 
annealed abrasives; Permabrasive is made in three distinct hardness 
ranges with a narrow range of hardness in each, which makes it 
possible to shift from one grade to another as production problems 
demand. 

You may be able to buy other brands of annealed iron abrasives for 
$10 to $20 less per ton, yet we'll guarantee your cleaning costs 
with Permabrasive to be LOWER, regardless of the price you are 
now paying. Write, wire or phone the nearest Hickman, Williams 
office and enjoy the advantages of annealed abrasives without the 
disadvantages. 


PERMABRASIVE* SHOT AND GRIT IS PRODUCED EXCLUSIVELY BY 
THE NATIONAL METAL ABRASIVE CO., CLEVELAND, OHIO 


AND SOLD EXCLUSIVELY BY 


HICKMAN, WILLIAMS & COMPANY 


(INCORPORATED) 


CHICAGO DETROIT CINCINNATI ST. LOUIS NEW YORK CLEVELAND 


PHILADELPHIA PITTSBURGH INDIANAPOLIS 
* Licensed under U.S. Patent No. 2184926, US. Application No. 619602 
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Metallurgical Light on 
Aircraft Heater Failures 


(Continued from p. 138) 
bustion zone and crossover ducts in 
dicate a rapid and severe oxidation 
action had caused failure Molten 
PbO in contact with stainless steel 
will continually flux off the protect 
ing chromium oxide on the surface 
of the steel. While the melting point 
of pure PbO is 1630° F., this is re- 
duced considerably when the oxide 
fuses with other metallic oxides. A 
high percentage of oxygen in flue 
products plus lead oxide, makes for 
a severe corrosive condition on 
stainless steel, 

Further research on a variety of 
specimens, including 19-9 stainless. 
Type 309 and 310, Inconel and 
Havnes No. 25 alloy, some coated 
with a Type A418 enamel and 
others coated with pure aluminum, 
gave some conflicting results. They 
suggest the danger of regarding lab 
oratory tests as conclusive and the 
necessity for depending finally on 
behavior of the material under exact 
field conditions. 

It was found that the ¢ namel coat 
Ing was not impervious to attack of 
lead products, although it did inhibit 
to some degree the deterioration of 
the base metals involved. Aluminum 
coated panels were generally in bet 
ter shape after furnace exposure to 
Hue products at 1500° F. for 100 hr.) 
than the enameled spec The 
No. 25 alloy panel uncoated, with 
stood well the attack of flue produc ts, 
vet in actual service the Same mia 
terial, enamel coated outlasted the 
bare metal in the dry tube of a 
heater \. H. 


Steel Pipe Arc Welded 
Without Back-Up Rings* 


EVELOPMENT of suitable tech- 
niques and sound testing pro- 
cedures has made possible the pro- 
duction of high-quality butt welds in 
mild steel pipes by the metallic ar 
welding process, without the use of 
either temporary or permanent back 
(Continued on p. 142 


*Digest of “Modern Practice in 
the Welding of Pipes—Background 
and Present Trends”, by E. Fuchs 
and A. J. P. Tucker, Transactions 
of the Institute of We lding, Vol. 16, 
June 1953, p. 63-73. 
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WHAT DOES FIRTH STERLING OFFER YOU? 


(ANSWER NUMBER 1) 


“PIONEERS OF THE UNCOMMON" IN METALLURGY 


For 64 vears we have been pioneering in the research, 
development and production of special purpose steels and, 


more rec ently, powdered metals. 


Not content to become just another tonnage producer 
of established grades, Firth Sterling has successfully pac ed 
the field in anticipating the requirements of science and 


industry, so that the exactly raght metal ts ready when a 


new need arises. 


Now, in an era of jet engines and atomic power, Firth 
Sterling has the necessary high temperature alloys and 
cermets, Firth heavy metal, chromium carbides, zir- 
conium alloys, and stainless specialties... as well as 
both new and conventional grades of high speed steels, 


tool and die steels, and sintered tungsten carbides. 


To accomplish this metallurgical preparedness, research 
at Firth Sterling had to be expanded several fold. The best 
of new American and European processes and equipment 
were blended into integrated production facilities. The 
metallurgical brains of the world are “picked” regularly 
by consultation with Firth Sterling’s international panel 


of renowned scientists and engineers. 


The job is done, for today, vet even today we are already 


working on the metallurgical needs of tomorrow. 


Your inquiries are invited, 


Firth Sterling Stands for Metallurgical Achievement—Past, Present, Future 


yentortes 
Standard 
Firthite Tipped 


Broach Tools 


— 


Now, automobile and other manu- 
facturers can keep broach tool 
inventories at a minimum and be 
assured of off-the-shelf delivery on 
standard Firthite tipped broach tools 
and almost equally fast service on 
“standards” modified to suit indi- 
vidual tooling requirements, Firth 
Sterling broach tools come in three 
standard sizes and styles. 

The addition of broach tools to 
the constantly expanding line of 
standard Firthite Carbide Tools is 
the result of close engineering co- 
operation with one of the major 


ay 


broaching machine manufacturers, 
whose huge new broaching ma- 
chines are playing such an important 
part in the mass production of cyl- 
inder blocks for today’s automobile 
engines. 

The outstanding performance 
record of these Firthite broach tools 
has resulted in a continuing demand 
that enables us to make them stock 
items. Always specify Firthite broach 
tools for increased production and 
economical machining. 

Prompt delivery may also be had 
on solid Firthite finishing blades. 

Drop us a line for detailed engineer- 


ing information or literature. P-ll 


—inc— 
GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. 


OFFICES* AND WAREHOUSES BIRMINGHAM’ CHICAGO CLEVELAND ODAYTON* DETROIT 
HARTFORD HOUSTON® LOS ANGELES NEW YORK* PHILADELPHIA* PITTSBURGH* WASHINGTON® 


_ PRODUCTS OF FIRTH STERLING METALLURGY 


High Speed Steels Sintered Tungsten Carbides 
Tool & Die Steels Firth Heavy Metal 
Stainless Specialties Chromiam Carbides 


High Temperature Cerme*< 


DECEMBER 


1953 
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High Temperature Alloys 


This new installation of Salem-Brosius rectangular, gas-fired soak- 
ing pit furnaces conditions steel ingots for further processing 

works around the clock for one of the country’s outstanding steel 
makers. Ingots are heated faster, more uniformly and at lower 
i cost in these furnaces. Double-pass, metallic, needle-type recupera- 
tors that preheat combustion air and reduce fuel costs are an out- 


standing feature of the design. Low maintenance, easy operation 
and long service life are standard with Salem-Brosius designed 
furnaces. 

Salem-Brosius engineers are specialists in performance and con- 
trol of heat in manufacturing, offering furnaces custom-built to 
your requirements. Salem-Brosius furnaces assure you maximum 
high-quality output at minimum initial, operating, and service costs. 

We would like to tell you more about the efficiency of these 
new units, and also about the well-known Salem-Brosius circular 
soaking pits. 

b) If your modernization or expansion plans call for heating or 
heat treating furnaces of any kind, furnace or forging manipula- 
tion equipment, valves, or hot materials handling machinery; 


write, wire or phone Salem-Brosius! 


Sales and Execative Offices: 248 Fourth Avenue, Pittsburgh 22, Pa. 


Steel Pipe Arc Welded 
Without Back-Up Rings 


Continued from p. 140 
up rings. Such pipe is required 
widely throughout the British chem 
ical industry, and the process is being 
examined with interest by the oil and 
steam power industries where welded 
pipe has conventionally made use of 
permanent steel backing rings. 

Normal metal-are welding did not 
give the high quality homogeneous 
butt joint demanded, so special pro 
cedures were developed involving 
five prin ipal factors: (a) Use of a 
small gage electrode for the root run 
(b) close control of welding current 
(c) a large root gap d) a root face 
and (¢) a weaving motion in laving 
the root bead, involving continuous 
movement of the electrode tip from 
side to side of the weld 


Welds 
fully in 


been made 
steel 


thicknesses of 


have SUCCESS 


mild pipe with wall 
and 19°32 in., 
all with electrodes of 0.192 in. diam 
the run. The direct 
current is held to 80 to 85 amp. for 
the two thinner gages, 55 to 90 amp 
for the thicker. 


results in incomplete penetration too 


eter for root 


Too low a current 
high results in collapse and burning 
through of the base metal at the 
point of welding. 

A wide root gap is essential to 
allow the weaving motion of the elec- 
trode at the root. It 


1 16 to 9in., depending upon wall 


varies from 


thickness. The gap must be kept 


constant, since it tends to close on 
welding, so it is first tack welded 
after firm jigging. On 4-in. diameter 
pipe, for example, *4-in. tack welds 
are used. 

The joints are given a 30 to 35 
chamfer and a relatively large root 
face. A 16 in 


ranging up to 's in. has been found 


minimum of | and 


satisfactory. 
Most feature of the 


welding operation is the manipula 


Important 
tion of the electrode. A continuous 
while the 


electrode is weaved from side to sick 


arc must be maintained 
of the root, with a slight pause at 
each side long énough to fuse the 
root face completely 
of the 


watch 


The wick gap 
the 


and to 


joint allows welder to 
this take 
cognizance of variations in depth of 
the root face 


half is fused out at 


proc CSS 


As the welding pro 


ceeds, a moon 


Continued on p. 144 


Makin heat perform better 
a Salem-Brosius 
S 
> 
‘4 


LOW COST - PORTHELE 


HIGH FREQUENCY 


HEATING UNITS 


MODEL 
Electronic Tube 
Operated 


51620. 


MODEL 2 Kw 
Spark Gap Operated 


°870. 


f.0.b. factory 


The Lepel line of induction heating units represents the most advanced thought in the field of 
electronics as well as the most practical and efficient source of heat yet developed for industrial 
heating. With a background of half a century of pioneering electrical and metallurgical experience, 
the name Lepel has become the symbol of induction heating equipment embodying the highest standards 
of engineering achievement, dependable low cost operation and safety. = ¢ 


Amazing in its speed, Lepel equipment reduces the time required for hardening, annealing, stress — 
relieving, brazing, soldering and melting from minutes to seconds. It performs these operations ————— 


with a degree of precision and uniformity rarely attained through other processes. ee alia inca 
Electronic Tube 
LEPEL Electronic Tube GENERATORS available from 1 kw to 100 kw. ene 
LEPEL Spark Gap CONVERTERS available from 2 kw to 30 kw. $885. 
f.0.b. factory 
WRITE FOR THE NEW LEPEL CATALOG . . . 36 illustrated pages 


packed with valuable information on high frequency induction heating 


ELTING 
ANNEALING | 
HARDENING Ideal for on. Readily melts 
= Heat tocal- nealing ‘quantities of 
ized exactly -reliey. ferrous and 


non ferrous 
metals in either graphite 
or ceramic crucibles. 


where wanted 
at desired 
temperature. Ideal for gears, 
cams, bearing surfaces, cut- 
ting tools and other areas 
thot are subject to wear. 


in 
izing or he 
fed area 


All Lepel equipment is certified to « 
Communications Commissic 


LEPEL HIGH FREQUENCY LABORATORIES, INC. 


55th STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, WN. Y. 


mply with the requirements of the Federal 


DECEMBER 1955, PAGE 143 


Tuduction 
| 
$ 
Production Heating of small parts 
Educational Institutions 
G 
A wid 
get ing of "ng selec. 


Guaranteed frorm 
FURNACES - OVENS: DRYERS 


in the OVER-ALL JOB by 


CONTINENTAL 


for military production... 


Whatever your heat process prob- 
hie lems in plant conversion for military 

al Twin production, CONTINENTAL has the 
answer. 


transte 
ume tempet 


CONTINENTAL jobs begin with 
analysis of the requirements, then 
the selection and development of 
p*oper methods for greatest results. 
Finally follows the design, the build- 
ing, and installation of the equipment 
including necessary work-handling 
accessories and control devices— 
delivering a COMPLETE UNITIZED 
PRopUCING PACKAGE with results 
guaranteed. 


The broad experience of Conrti- 
NENTAL offers you a prompt, sure 
solution to your change-over pro- 
gram. 


CONTINENTAL INDUSTRIAL ENGINEERS, INC. 
176 W. Adams Street, Chicago 3, Illinois 


District Representatives: 


Ridgewood, N. J. * Indianapolis * St. Lovis * Detroit 
Cincinnati * Milwovkee * Cleveland * Pittsburgh 


PLANNED MILITARY PRODUCTION 
Write for Booklet No. 127 


SPECIAL MACHINES 
PRODUCTION LINES COMPLETE PLANTS 
| 


MAN UFACTURERS- ENGINEERS—CONTRACTORS FOR OVER A QUARTER OF ACENTURY 
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Steel Pipe Arc Welded 
Without Back-Up Rings 


(Continued from p. 142) 
each side of the root just ahead of 
the deposited weld metal. 

For rotated welds, the operator 
works upward from the 10 o'clock 
position, the deposited metal running 
slightly back from the electrode tip 
to permit observation of the degree 
of penetration. For positional welds 
in horizontal pipe, the work starts 
upward in each direction from the 
6 o'clock position. 

A typical time check on a 10-in 
pipe showed a joint completed, with 
three runs of the electrode, in about 
2% hr.. either rolled o1 positioned 
\ joint ina 4-in. pipe, also with three 
runs, was finished in 1 hr. 

Control of weld quality is main 
tained by radiographic examination, 
periodic tests on welders and ox 
casional removal and examination of 
completed welds. Careful training 
of welders is vital, for they must ap 
preciate the need for holding a con 
stant root gap and close control of 
current for the root bead. Inspec 
tion of fit ups and close supervision 
of welding the root also have been 
found important. 

Good results have been obtained 
with similar welding procedure on 
butt joints in austenitic Cr-Ni steel 
pipe of 3%2-in. o.d. and 3/16-in. wall, 
as well as on smaller diameters 
Tests have been made W ith three 
methods, one using shielding of the 
electrode with argon gas on all 
passes, a second using shielding only 
on the root run and the third no 
shielding. For the shielded arc 
passes, \s-in. diameter wire of 18-8 
Ti steel was emploved with direct 
current and the electrode connected 
negative, Current was 90 amp. for 
's-in. wall, 140 amp. for 3/16-in. and 
‘4-in. wall. Joint preparation was 
similar to results obtained in mild 
steel pipe. 

Bend tests on specimens cut from 
welds showed that both the metal-ar« 
and the gas-shielded arc gave satis 
factory results, control of penetration 
being easier and more uniform with 
the gas-shielded arc. Speed also was 
somewhat higher with the argon 
protec ted arc, and weld cleanliness of 
a higher order. Advantages of gas 
shielding showed up even more in 
tests on welding 3% Cr-Mo steel pipe 
with 18-8-Ti filler wire. 

A. H. 
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It’s Dice for the Best li BER ASQN is 
in Metal Testing Instruments « « 


for rapid, accurate, non-destructive 


THICKNESS MEASUREMENTS 
and FLAW DETECTION from one side 


AUDIGAGE® Thickness Testers 
Ranges: 0.020" to 4”, and 0.060" to 12”. 


AUDIGAGE® Ultrasonic Micrometer 
Direct-reading; Special ranges as required; 
Accuracy as high as 70.25". 


CRYSTALS: standard and special mountings; internal 
ground returns; high-temperature operation. 


RANSON 
ASTRUMEMTS, 


439 FAIRFIELD AVE - STAMFORD: CONN on Request 


Literature 


PAGE 


The METROSCOPE (Mode! ms-101) 
—measures thickness and de- - ENTRON 


tects defects in materials ae MICRO 
HARDNESS TESTER 


Here is an extremely flexible and 


versatile test instrument which U-TYPE * WELL TYPE * DUAL TUBE 


FLOW METERS 
DRAFT GAUGES 


For measuring pressure, 
vacuum and differential pres- 
sure of liquids and gases. 


Also a complete line of 
accessories. 


ASK FOR CATALOG C-12 


THE MERIAM INSTRUMENT CO. 


10932 MADISON AVE. 
For free bulletins, write to Applies 1 to 10,000 gram loads CLEVELAND 2, OHIO 


J. W. DICE CO., Englewood 3, New Jersey fer @ u-TYPE MANOMETER 
“Non-destructive Testing and Me*suring instruments KENT LABORATORIES 
PEEKSKILL NEW YORK 


N PAGE 4 LIST N i N INE UPON PAGE 158 


uses ultrasonic sound waves to 
measure thicknesses of metals and 
other sound conducting materials. 
It is particularly useful where 
measurements can only be made 
from one side of the material. Also 
detects internal defects or lack of 
bond between metals. 


ow tell Boder what you need 
4 


+> 


+ 
+ 4 
| 
MANY TYPES OF TUBE 


SCIENTIFIC COMPANY 
tH HH ‘BODE AVE. PITTSBURGH 22, PA 
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| Hardenability Test 
Gombustions, 
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7 FURNACES 
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NEW low ditterential 
flow meter 


Employs diaphragm unit 
for measuring 


1. air flow 2. gas flow 
3. or cir flow-qas flow ratio 


to prevent ind gas 


i guide in maintaining product quality 


‘CORPORATION 


RICHARDS 
PYROMETER 
SUPPLIES 


More ( ‘losely 
Reduce Cost 


Save Time 


Catalog No. 5 shows vou how! 
Get your free copy today! 


eThermocouples «Protection Tubes 
Thermocouple Wire «Lead Wire 
e Insulators + Terminal Heads 


Low prices for top quality 
Prompt shipment from stock 


ARKLAY S. RICHARDS CO., Inc. 
74 Winchester St. 
Newton Highlands 61, Mass. 


If you want to perform 


Tensile or Brinell testing operations 
quickly and simply — contact 


Detroit Testing Machine Company 
9390 Grinnell Ave. + Detroit 13, Mich. 


SOLVED 
eee 
“MAC” MULTI-METHOD EQUIPMENT 
Electronic Equipment for non-destructive produc- 


tion inspection of steel bars, wire rod, and tubing for mechanical faults, variations in 
composition and physical properties. Average inspection speed 120 ft. per minute 
Over 50 steel mills and fabricators are now using this equipment. 


Electrical Equip- | “MAC” COMPARATORS | Electronic 


ment for rapid and efficient demagnetizing of Instruments for production sorting 
steel bars and tubing. When used with “MAC” both ferrous and non-ferrous mate- 
Multi-Method Equipment, inspection and de- rials and parts for variation in compo- 
mognetizing can be dove in a single operation sition and physical properties 


“MAC” MAGNETISM DETECTORS 


Inexpensive pocket meters for indicating residual 
magnetism in ferrous materials and ports 


MAGNETIC ANALYSIS CORPORATION 


42-44 Street _—_ Long Island City 1, N.Y. 


FOR DETAILS 
WRITE: 


Model 140 
TABER ABRASER 


Simulates ACTUAL abrasion and 
weor conditions during test and 
gives ACCURATE numerical in- 
dex for your report. Recognized 
the world over as the STANDARD 
for testing maximum wear resist- 
ance of all types of metals. Send 
for free booklet! 


TABER STIFFNESS GAUGE 


Determines both INITIAL 
and NORMAL stiffness of 
sheet ond wire specimens 
ond gives report trom 


DIRECT READING 


Write for 
FREE FOLDER 


Alexander 


SHEET METAL TESTER 


For Erichsen Test 


Determines 
workability 

of ferrous, 
non-ferrous and 
fine metal sheets 
and strips to point of fracture. 
Reading—accurate to 0.0004"... . 


Write for Catalog 


J. ARTHUR DEAKIN & SON 
150-28 Hillside Ave. + Jamaica 2, N.Y. 
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TRUCK LOAD or HANDFUL 


THE 


LAKESIDE sets the Pace in 
STEEL IMPROVEMENT 


The Lakeside Steel Improvement Co. is the 
largest commercial steel treating plant in 
this area—offering the widest range of 

steel treating services. Recent expansions, 
coupled with the latest and most efficient 
equipment, have greatly increased service 
speed. Lakeside’s complete metallurgical 
services insure that your steel will be 
treated to meet your exact specifications. 


S418 LAKESIDE CLEVELAND 


14, HENDERSON 19100 


romolloy 


CORPORATION 


Own 


loy processed iles 


ALL AMERICAN Lounges SWISS PATTERN tfe 


NON CLOGGING © RUST RESISTANT © LONGER LASTING 


Tiarco Corporation has appointed LR Heat Treating Sales Co. as distrib- 
utor of Kromolloy Processed Files. For further information, call or write to 


sates co. 


107 


VEsEev $f 


NEWARK J 
MARKET 2-7798 
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THE STORY OF M 


(ter surface hardening stainless stools 


whet it is... whet lt does .. how it works 
hew you con ese It. 


Write today fer your copy of thin 24-pege 


heve notionolly known manufecturers are 
specifying Malcomining for the surface 
hordening of stainless steals. 


Lindberg Steel Treating Co., 
dustrial America from coost to 


nearest Lindberg plant. 


LINDBERG STEEL TREATING COMPANY 
Chicago 7, ines, 222 N. Leffin, Phave: 
MOnron 6-3308. Levis 15, 650 
Tayler, 6200. Les Angeles 23, 


2910 


: 
Vi a ; 
‘ 
> 
LIST N 4 N INF QUPON PAGE 3 
= 
go 
3 
LIST Né N Nf UF N PAGE (58 
JUST PUBLISHED 
MIZING 
4 booklet. Specific subjects discussed include Los Angeles, is now licensed to Malcom/ze 
«+ pretrecting the steel . . . selective Mal for its customers. for particulars call your 
: comiting .. . cose depth .. . weer rasictance 
: © Malcomized steels. 
4 


If your product or plant must handle sulfuric . nitric 
phosphoric .. . mixed acids .. . or acid-salt solutions 
you can profit by using Hlium. 
More than 30 years of use in critical processing operations 
have proved Hlium unsurpassed in handling these hights 
corrosive acids— both liquids and gases at virtually all 
concentrations and temperatures. In addition, it alse 
serves to resist erosion and heat equally well 
Ideal for use in the drug, dairy, chemical and food in 
dustries because it lends itself so perfectly to sanitary 
construction, Other outstanding uses have been found 
in petroleum processing, ordnance work, and many 
This is Ilium welded marine applications 


tubing. Easily bent and Available in castings up to 575 Mlium is easily machined 


flared to exact toler- and welded. Samples for testing and investigation will be 
ances, it retains a bright sent upon request 


finish in service. write for Bulletin 651 for Complete Data 


TCORPORATION, Freeport, materte 


Ofte 


DETROIT’S BETTER 


HEAT 


fast... inexpensive way to expand your 
plant facilities. Choose from 27 Models. 


For Instance: 1. You save time and money by keep- 


ing heat treat jobs for small parts 
in plant. 
2. It’s easy to establish a new depart- 
— ment at small cost in proportion to 


benefits which result. 
3. Cooley heat treat furnaces pay for themselves 
through savings in time and subcontracting costs. 
4, Heat treat operations are easily performed with 
Cooley designed furnaces. 


Write now for Catalog 


STEEL co. giving complete details 


ELECTRIC MANUFACTURING CORP 
3467 LOVETT AVE. DETROIT 10, MICH. 30 SO. SHELBY ST. + INDIANAPOLIS, IND 
Phone TAshmoo 5-0600 


N PAGE 158 


TO GET THE HEAT TREATING 
CONTAINERS YOU WANT! 


eoues Tell Stanwood Engineers your particular problem—type parts you 
= are heat treatingfurnace capacity—cycle, ete. With odr broad experi- 
ence and productiot® facilities we can supply baskets, trays, fixtures, 
carburizing boxes, retonal furnace parts to e 
economically too! Send for-ljterature. 


Representativ 
4817 W. Cortland St. Chicago 39, Ill. 
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Upton Descgued FOR YOUR SPECIFIC 


@ Motor-Mix Burners @ Flame Retention Nozzles 
@ Model DA Mixers @ Accessories 
OFFERS 


@ Western Safety Valves @ Inspirator-Mix Burners 
the most advanced @ Injector-Mix Burners @ Blowers 


Salt Bath Furnaces @ Multiport Burners 


N @ Custom Built Equipment 
FOR . . 


Free descriptive literature on request 


BATCH "WESTERN PRODUCTS, Ine. 


General Office W. Washington Blvd. 


New Castle, Ind. Chicago 6, Ill. 


DEMPSEY 
worK the QUENZINE STORY || FURNACES 


readily available carbon 
oO steels can often GAS OIL AND ELE Cc TRIC 
Quenching Oils with BATCH a CONTINUOUS 
T QUENZINE added 
ALUMINUM { , For information on 
this new additive and 
BRAZING . other Beacon Brand 
Heat Treating Com- ATMOSPHERIC - RECIRCULATING. 
pounds write to... 
PUSHER — ROTARY HEARTH — 
CONVEYOR — RADIANT TUBE - POT 

CAR-BOTTOM- ALUMINUM REVERBS. 

“Tailored by Dempsey” 


UPTON ELECTRIC FURNACE CO. 
16808 Hamilton Avenue : (oa ALDRIDGE 


Detroit, Michigan INDUSTRIAL OILS, Inc. 


Phone: Diamond 1-2520 DEMPSEY INDUSTRIAL FURNACE CORP. 
3401 W. 140th Cleveland 11, Ohle Springfield 1, Mass. 


HRITE 


HEAT AND CORROSION Alloys 


Fahrite is used for 
Rails Trays 
Carburizing Boxes ¢ 
Retorts Chain 
Solution Pots 
Rollers © Muffles 
Radiant Tubes ¢ 
many other products 


THE OHIO STEEL FOUNDRY CO. 


SPRINGFIELD, OHIO Plants at Lima and Springfield, Ohio 


ENGINEERS FOUNDERS FABRICATORS METALLURGISTS 
LIST NO 


METAL PROGRESS, PAGE 150 


J 
| 
| 
j 
t 
° } LIST NO. 93 ON INFO.-( JPON PAGE 158 
| 
/ LIST N¢ 2 N INFO-COUPON PAGE 158 LIST N¢ 297 ON INF UPON PAGE 158 LIST N ? N INF JPON PAGE 158 
TOLEDO, OHIO 
LE OR, 
4 FRANCISCO, 
4 


Megocycle Tube Type Machines 


Soldering « Brazing * Bombarding 
Annealing + Hardening 
Sizes: Standard—2,4,10,25 KVA; Custom—to 100 KVA 
Fast - Powerful - Reliable 
Challenge Comparison—Value * Quality * Price * 
Design * Appearance 
Free Trial Run of Your Sample Parts 
Complete data, application photos, prices, 
delivery in New illustrated Catalog. Write 
on your company letterhead 2 


Pioneers in Megacycle Hoots 


Since 1930... 


PULSATION-INSPIRATOR 
BURNER 


Natural Gas at 14 to 30/ 


for KILNS ® HEAT TREATING 
ANNEALING DRAWING 


"HEAT TREATING 
‘FURNACES 


HEAT TREATING! 


*% Carburizing Salts 
* Neutral Salts 
*% Tempering Salts 


Faster more fluid boths! 


Free washing! 


Send for FREE Literature TODAY! 


CHEMICAL COMPANY 
CONNECTICUT 


INDUSTRIAL 
CANTON 


swt BLACK! 


. for Blackening 


+ Single or Double Both Pro- 
cess to meet Any Require- 
ment 


Faster, more Uniform 
Blackening 


Quolity Control Formulae 


for 
Every Heat Treating 
Process 
* 
CONTROLLED 
ATMOSPHERES 
* 
DIRECT FIRED 
* 
CIRC-AIR DRAW 
FURNACES 
* 
CIRC-AIR NICARB 


(CARBONITRIDING) 


SLOW COOLING 


OUR BURNER ELIMINATES COMBUSTION eens 
ATMOSPHERE STRATIFICATION BY CON 
STANT AGITATION OF THE ATMOSPHERE 
CAIALYST LINER INITIATES CONTINUOUS 
IGNITION WITH MORE COMBUSTION IN 
SHORTER PERIOD THAN POSSIBLE THRU 
NORMAL DEFLAGRATION 


Uniformity of Blockening 
Guarantees Economy 


Send for FREE Literature on Swift BLACK 
and Cleaning Compounds TODAY! 


Ra-DIANT 
PRODUCTS COMPANY INDUSTRIAL CHEMICAL COMPANY 
1413 W. TUSCARAWAS STREET CANTON O CONNECTICUT 

BOX 729 CANTON, OHIO 


Specially Engineered 
for 
Your Particular Needs 


GAS OIL ELECTRIC 


Got a Problem? 


“HAS THE ANSWER! 


With skill and ingenu- 

» NARACO engineers 
designed this fuse rack to 
answer the difficult prob- 
lem of perfectly plating 
nozzles and _ ventricles. 
Need help? Call your 
NARACO office today. 


NARA CO 

RACK CO. NATIONAL RACK CO RACK CO. RACK CO 
703 W. Root St 179-181 Madison St 09 E. Stewart Ave. 462 San Fernando ad 


Paterson, N. 


Chicago, Illinois Flint, Michigan Los Angeles, Cal. 
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roday 


wonder drug 


Make expensive time-consuming 
operations like filing, grinding, 
polishing, blasting, buffing a thing 
of the past with New Amazing 
SUPERSHEEN SPEED FINISH 
ING. 

Ic absolutely does away with cost 
ly hand deburring and other hand 


operations requiring the use oft 


large quantities Of expensive ma 
Production curves take on a and costly chilled tabor 


healthier look when you use 20th 
Century “Normalized shot, the 


A single unm replaces from 2 to 


12 men. Savings up to 95% on 


persuasive abrasive. In daily use almost ALL types of parts with EI . 
in foundries and metalworking absolute uniformity, fewer rejects, ectric 


plants everywhere, its high uni- finer finishes Immersion 


formity has proven it more effi- Investigate today! 
cient, more economical, LA Heaters 


Try it in your plam! 


fomptete 


PICKLING 
836 East Street, Cleveland 8, Ohio é & PLATING 


Howell Works: Howell, Michigan SOLUTIONS 


One of the world’s largest producers of quality 
shot, grit and powder Hard Malleable 


Totally inert to all acids at any concen- 
Vormalized) Cut Wire Steel (KRealsteet Sup tration except hydrofluoric 


* Copyrighted trade name Sizes; 1000 to 10,000 Watts 
AMERICAS LARGEST MANUFACTURER OF ADVANCED BARREL 


HINISHING EQUIPMENT — MATERIALS AND COMPOUNDS PYROSIL, Inc. 


IST NO. 75 © INFO.COUPORh > T N 106 ON INFO-COUPON fF 
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New multiple DANIELS 
PLATING BARREL unit 
Portable / designed to handle 
- small lots of work eco- 
Agitators nomically. Individual re- 
movable tanks allow 
plater wide range of 
Light weight, heavy duty models plating, pickling, or 
with swivel clamp. Available '4 to cleaning applications. 
3 HP sizes in three styles with Send for complete de- 
either adjustable or rigid shafts. tails on this and other 


Ideal for Quench Tanks, Salt Baths, - plating equipment. 
Plating Tanks and Waste Treatment. | | DANIELS PLATING BARREL & SUFPLY CO. 
MANUFACTURERS ond DISTRIBUTORS 
CHEMINEER INC. Electroplating end Polishing Equipment ond Suppl 


511 W. 2nd St., Dayton 2, Ohio 129 Oliver Street, Newark 5,N.J. © Tel. Market 3-7450 


LIST NO. 102 ON INFO-COUPON PAGE 158 
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HOW TO DO 
BRIGHT GOLD 


scratch 
brushing or 


FOR INDUSTRIAL and 
DECORATIVE USES 


|. Exceptionally hard deposits — twice 
the hardness of conventional 
gold plating. 
Operates at room temperature — re- 
quires absolute minimum control. 


Excellent metal distribution and 
“throwing power.” 


SEL-REX PRECIOUS METALS, 
Dept. BB, 229 Main Street 
Belleville 9, N. J. 


INC. 


PLATING COLD PROCESS 


FABRICATED MONEL 
* Hairpin Hooks * Sheet Crates 
Steam Jets * Chain 
¢ Mechanical Bar, Tube and Coil Picklers 
THE YOUNGSTOWN WELDING & ENGINEERING CO. 


3728 OCAKWOOD AVENUE YOUNGSTOWN 9,0OHIO 


for all 
industrial 
requirements 


for de-greasing — pickling 
anodizing — plating 
materials handling 
small-parts storage 


of any size and shape — 
any ductile metal 


by 
THE C. 


MFG. CORP. 
28 Pequot Road 
Southport, Conn. 


| 


BARNABY MFG. CO. of Bridgeport, 
Conn., reports: “Our close proximity to 
salt woter hos given us problems in rust 
prevention for many years. We have 
experimented with many black oxide 
finishes but none has proven as success- 
ful, safe, and inexpensive as DU-LITE— 
our tools have better sales appeal—our 
volume has been on the increase ever 
since we started using this modern, 
progressive oxide finish.” 


Depend on Du-Lite, the metal-finishing 
specialists, for the most efficient and 
economical cleaners, black oxide fin- 
ishes and phosphate coatings. Write for 
full details on: 

Du-Lite Black Oxide for Steel. 

3-0 Black Oxide for stainless steel ond 

malleable iron. 

SD Compound for removing occluded solts. 

Phosteel and Phospray for phosphatizing 

steel, iron or zinc 

Du-Lite Non-Acid Black Oxide for copper 

and copper alloys. 

Dynakleen for bright cleaning all metols. 

Kwikseal and Proctoil woter displacing oils. 


Or send us samples of parts and we will 
process them for your approval. 


DU-LITE CHEMICAL CORP. 
MIDDLETOWN, CONN. 

Send more information on Du-Lite. 0 
Send information on metal finishing products 


Hove your representative call. ...... 


Nome 


Company 


Address 


City lone Stote 


Du-Lite 


METAL FINISHING SPECIALISTS 


A ‘a 
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You can cut 


Cleaning and 


Peening costs 


Cut Wire Shot 


Shatter-proof Park Cut Wire Shot 
is made of hardened clipped ecar- 
bon steel wire. Tt will outperform 
and outlast breakable cast shot. 
That is why you can save up to 
66> in cleaning and peening costs. 


Durability 


Tests prove Park shot lasts from 
8 to 10 times longer. 


2 Storage — Shipping 
© One bag of Park shot does the 
work of 8 bags of cast iron shot. 


3 Maintenance — Wear 


Sharply reduced maintenance 
costs and wear on equipment, 


Material Costs 


Definite savings on steel costs 
When peening with Park shot. 


New Cut Wire 7 
as added to 


Write for bulletin and prices. 


TAN 


Abrasive Wheels — Cut-off Wheels 
Finishing Wheels—Diamond Wheels 


Custom-made for your specific 
material removal problems 


Foundry Snagging—Billet 
Surfacing—Centerless Grinding 
Cutting and Surfacing concrete, 

granite, and marble 

**Moldiscs”’ for rotary sanders 

Grinding and Finishing 
stainless steel welds 


Bearing Race Grinding 
and Finishing 
Finishing Tools and Cutlery 


Cutting-off—Wet or Dry Bars, Tub 
ing, Structurals, etc. Foundry Cutting 
standard end reinforced wheels 


Grinding Carbide Tipped Tools 


Write to Abrasive Wheel Department 


Raybestos-Manhattan, Inc. 


MANHATTAN RUBBER DIVISION 
$2 TOWNSEND ST. - PASSAIC N. J, 


PARK CHEMICAL COMPANY 


8074 Military Ave., Detroit 4, Michigan 


LIST NO 34 ON INFO.COUPON PAGE 158 
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@ Economical 
@ No Change in Dimension 
@ Corrosion Resistant 
@ Perfect Uniformity 
@ Non-Technical 


The Black Oxide Finish That 


Penetrates lron & Steel Surfaces 


PURITAN MANUFACTURING CO, 


_ WATERBURY, CONN. 


HERE’S 
HELP 


for your 
engineer- 
recruitment 

problem 


Engineers’ Joint Council 
and The Advertising Council 
offer free, expert help to 
advertisers promoting engi- 
neering as a career. 


A booklet has been prepared 
by The Advertising Council in 
cooperation with the Engi- 
neers’ Joint Council to help 
you in recruiting engineers for 
the future. 


1. It tells you what the problem 
is and the important part you 
can play in solving it. 


2. It outlines the advantages ot 
an engineering career to 
help your company develop 
advertising appeals. 


3. It informs you as to the cur- 
rent activities of industry in 
the education and recruit- 
ment of engineers. 


4. It offers specific suggestions 
as to what you can do (from 
present manpower). 


5. It provides material that you 
can use in your own local 
and national programs. 


Many companies are using this 
booklet today. They say that it 
helps in orienting their engi- 
neer-recruitment advertising to 
industry-wide recruitment pro- 
grams. Send for the booklet 
now. Address: The Advertis- 
ing Council, Inc., 25 West 45th 
St., New York 36, N.Y. 
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TUBING ROLLS 


AND 


FORMING ROLLS 


To Your Specifications or Ardcor Design—for all makes of machines. 


Also, manufacturers of Straightening, Pinch and Leveller Rolls. 


ARDCOR ROLLER DIES @ ROLL FORMING MACHINERY @ CUT-OFF MACHINES 


American ROLLER DIE CORPORATION 


29550 Clayton 


Wickliffe, Ohio 


A CABLE SPLICED 
IN 10 SECONDS! 


ERICO PRODUCTS, INC. 


Complete Arc Welding Accessories 


2070 E. 61st Place, Cleveland 3, Ohio 


Write for Caddy Catalog 


RESIDUAL STRESS 
MEASUREMENTS 


This volume, written by four 
outstanding authorities, devotes 
204 pages to the important prob- 
lem of the nature and extent of 
residual or “internal” stresses 
in metals and metal parts prior 
to actual structural or operating 
use. 

How to measure residual 
stresses ... The state of stresses 


produced in metals by various 
processes ... Relief and redis- 
tribution of residual stresses in 
metals ... How residual stresses 


originate, their nature and their 
effect on metals. 


AMERICAN SOCIETY for METALS 


7301 Euclid Ave. Cleveland 3 


satisfaction that the 
MOLYKOTE line of 
industrial lubricants 
is one of the most 
spectacular contri- 
butions to ae: 
Progress in man 

decades. Send for 
free literature today 


ter teen 


PHA CORPORATI 


MANUFACTURERS* PROCESSORS 
OF STAINLESS 
AND HEAT RESISTANT 
ARC WELDING 


ELECTRODES 
AUTOMATIC WELDING 


ALL ANALYSES—COATED, 
STRAIGHTENED AND 
CUT, OR COILED, 


BY, 
MOntrose 2-6100 ] 


| ¥ 
van 
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Radically Different 


Steelweld metal-cutting shears are entirely new with advantages never 
before possible. Revolutionary pivoted-blade travels in circular path and 
overcomes handicaps of ordinary guillotine-type shears. No slides or 
guides to wear and cause inaccuracies. Many other important features. 


Complete line machines for shearing metal up to 20 feet long or in 
to 1- tach. 


FEATURES GALORE 


« All-welded solid one-piece frame. 
« Electric foot control. 


1 

2 is extra heavy, and all modern features are 
3. Fast Micro-Set Knife Adjustment. 

4 

5 


« Deep throat for wide slitting. 


Not only are these machines easier to operate but their design assures smooth 
straight cuts to hair-line accuracy for years of operation 


. Their construction 
incorporated to provide for ease 


of operation, minimum maintenance and long life. 
WRITE FOR CATALOG No. 2011. 


Lift-up Back Gauge. THE CLEVELAN Dd CRANE & ENGI NEERING CO. 


$939 262nd Street 


Wickliffe, Ohic 


QUEOUS SYSTEMS 


FORMED 


Our shapes contirtiously formed, with high 
degree of accuracy, from ferrous or non 
ferrous metals. Write for Catalog No. 1053. 


Toxicity 
Dermatitis 
Washing 


WRITE FOR FREE SAMPLE & BROCHURE 


ODUCTION SPECIALTIES, INC. 
OFFICE PLANT 755 BOYLSTON STREET 
3761 OAKWO AVE . YOUNGSTOWN, BOSTON 16, MASS 


pounded withextreme 
pressure additives, for 
all operations. 


Cut Costs With 


FREE 


Cutting Oil Chart . 


For Use this free cutting oil chart as a handy 
HYDROSTATIC TESTING guide to production costs and to more effi- 


Eliminates .... 


cient machining operations. 
Steel and nonferrous metals are charted 
with the proper cutting oil for many appli- 


; cations. Shows you 
SHAPES Rust how to use lubricants, 
sulphurized or com- 
Reduce your assembly problems and costs. Fire Hazards 


ALDRIDGE 4 
INDUSTRIAL OILS, Inc. 


3401 W. 


140th 8St., Cleveland 11, Ohio 


LIST NO. 101 IN INFO-COUPON PAGE 158 LIST NO. 105 ON INFO-( 


OUPON PAGE 158 LIST 


BIG BROTHER 
BBB 


GREAT 
SAVINGS 


Also build 
#5 AR 


lilustrated above are a few of the 
many forms that can be produced 
efficient'y on the Multiform 
Bender, using the standard tooling 


WRITE TODAY FOR 
FULL INFORMATION 


MODEL 2ré J. A. RICHARDS CO. « 913 N. Pitcher St. 


BENDERS-CUTTERS moves 


FOR BENDING ALL KINDS OF MATERIALS up to "x4" 


© Kalamazoo, Michigan 


N PAGE 
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use Atlantic Fluxes || Solve 


For degasifying and purifying EXTREME 
aluminum alloys. Assures uni- 
formly sound, dense grained f 

castings. Used in reverberato- PRESSURE 


ry and crucible-type furnaces. 


re for dle LUBRICATION 
and pormancet enctingn. wtth 


MAGNESAL ... 
Used for removing magnesium 
from aluminum alloys. 
ALUCO ‘GR’ & ‘DG’... 
For grain refining and degast- 
fying aluminum and its alloys. 


HANGSTERFER'S LUBRICAN Atlantic Chemicals & Metals Co. 


1921-27 NORTH KENMORE AVE. 
CHICAGO 14, ILLINOIS, U.S.A, 


These are claims of users of 


who are Drawing, Drilling, 


Reaming or Tapping stainless 


stee] or other hard metals. 


HANGSTERFER’S LUBRICANT The new mirocle—multi-purpose 
molybdenum disulfide lubricant. 
are doing the job for major bs 
, Anti-Seize is a stable non-melting 
metal working plants here lubricant having a phenominal 

, capacity to prevent seizing and 
galling ot bearing pressures well 
over 100,000 pounds per square 
inch. Anti-Seize will lubricate at 
temperatures below sub-zero 
and up to 750 degrees F 


in the United States and 


in Europe 


Write today 


HANGSTERFER’S 


and get the 


LABORATORIES 


21 COOPER STREET | 
WOODBURY, NEW JERSEY BEL-RAYCO., INC. 


MADISON, NEW JERSEY 


MAGNESIUM || RIGID-tex METALS 


your comprehensive independent Take that new product of yours, make 

source of magnesium alloy it dent - scuff - scratch - resistant, give it 
Tubes ® Rods © Shapes © Bars plenty of rugged impact resistance, 
Hollow Extrusions ® Plate ® Sheet reduce its weight and double its 
© Pipe ® Wire © Welded and strength, and finish it up by packing 
Riveted structures and assemblies it full of buying-eye appeal. You can 
do all this when you specify Rigid- 
Tex Metals right into your product COMPRESSION « TORSION + 
designs! Find out for yourself FLAT*« EXTENSION+ AND 


Write on your company letterhead. SPECIAL TYPE SPRINGS 


METALS 
conrorarion 
18210 Ohio St.. Buffalo 3. 4. Y. METAL STAMPINGS AND 


WHITE METAL ROLLING 


& STAMPING CORP. WIRE FORMS 
82 22, N.Y. JOHN EVANS’ SONS, Inc. 
e es ce ETS 
NA 


13th & NECTARINE STKE 
376 Latayette St., New York 3, N. Y. t : PHILADELPHIA 24 PEN 
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A PROVEN 
DEPENDABLE SOURCE 


FOR BETTER GRADE INVESTMENT 
CASTINGS IN FERROUS AND 
NON-FERROUS METALS 


Special Feature 
Nickel content 
held to 35% min 
imum 36% 


maximum 


STAINLESS STEEL PART for milk 
bottling unit formerly machined 


from solid stock 7 
ping for set screw — 
ENGINEERED \ 
PRECISION CASTING . 


Only finish oper 
ations required 
ore reaming small 
dia. of counter- 
bored hole and 
drilling and tap 


MORGANVILLE, 


OQUPON BELOW 


MIMMEL BROTHERS CO. 
AVENUE 


USE OUR 


HOEGANAES 
SPONGE IRON PowbER 


for 


Powder Metallurgy 
Fabrication 


and other 


Wctallunrgical Purposes 
EKSTRAND & THOLAND, Inc. 


441 Lexington Avenue 
New York 17, N. Y. 


GET A BID FROM 


HOOVER 


SPECIALISTS IN THE FIELD OF 


Die Castings 
SINCE 1922 
Aluminum and Zinc 


THE HOOVER COMPANY 
Die Castings Division 
North Canton, Ohio 


WRITE, WIRE or PHONE 
FOR YOUR CATALOG © 


218 Union Avenue + Paterson 2,N J 


METAL 


READERS’ INFO-COUPON SERVICE, METAL PROGRESS 


7301 Euclid Avenue, Cleveland 3, Ohio 
Please send further information, as checked 


at the right, on the advertisements in the 


Bulletin Board with numbers | have listed below — 


(Bulletin Board Item Number) 


Send Catalog 


(Please check) 
Send 
or Engineer- Price 
ing Data Info 


Nearest 
Source of 
Supply 
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BERYLLIUM 


COPPER 


BRONZES + ALUMINUM 
COPPERWELD + SILVER PLATED WIRES 
OTHER NON-FERROUS 


rounn WIRE riar 
for 


SPRINGS 

FORMS 
ELECTRONICS 
SPECIAL PURPOSES 


LITTLE FALLS ALLOYS 


INCORPORATED 
189 Caldwell Ave. + Paterson 1, N. J. 
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Any time you fly in a Martin 4-0-4, Superior tubing is 
probably working for your safety. 

Once you're airborne, watch the 840-pound main land- 
ing gear assemblies flip forward and up with amazing 
speed, even though they may be working against a 180 
m.p.h. drag. Fast landing gear retraction gives you an 
extra margin of take-off safety because “clean” aircraft 
have better flight characteristics. 


Chances are your Martin 4-0-4 contains many feet 


of Superior '” stainless steel tubing. In the hydraulic 
system, this tubing operates at a pressure of 3000 p.s.i.. 


normally. On Martin’s torture racks, it has demonstrated 


180 m.p.h. push-up .. 


remarkable endurance under violent pressure surges at 
1000 eyeles per second, even around minimum bends. 
Performance like this may well have a bearing on your 
production problems as well as on your personal safety 
Superiors long experience in fine tubing, backed by 
highly-developed production equipment and extensive 
research and testing fac ilities assures you of top quality 
mall tubing for doing tough jobs well. Outline your 
own production problems in a letter to us, right now 
we Il send you complete information and the appropriate 
Data Memo by return mail. Addre 


+ Germantown Ave., Norristown, Pennsylvania 


Superior 1 ube 
pany, 200 


Round and Shaped Tubing available in Carbon, Alloy, and Stainless Steels, Nicke! Alloys and Beryllium Copper. 


West Coast: Pacific Tube Company, 5710 Smithway St., 
Los Angeles 22, Colif. UNderhill 0-1331 
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All analyses .010'' to %'' O.D. 
Certain analyses (.035'' Max. wall) upto 1%'' O.D. 
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STEEL 


(A.1.S.1.416 and 430-F) 


Grades 
90% Machinable 
Bessemer Screw Stock 


You can give duplicate steel parts added strength 
and increased corrosion-resistance ... and still 

get economical automatic production. Convert to 
Free-Machining ENDURO Stainless Steel bars. 
They're cold-finished by Republic's Union Drawn 
Steel Division to give you close tolerance, accuracy 
of section, uniform soundness and fine surface 
finish... plus the high physical and chemical 
properties of stainless steel. Two grades are fully 
90% as machinable as regular Bessemer screw 
stock. Free-Machining ENDURO is also available 
in hot-rolled bars and wire. Republic metallurgists 
give prompt assistance on applications, processing 
and use. Write: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES ° CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


Reoublic DU) RW) 


EES 


Other Republic Products include Carbon and Alloy Steels —Pipe, Sheets, Strip, shin, tion, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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sain the selid surface 
amd. you. sain all! 


Let the surface do the job, 
with SuVeneer Clad Metal 


Save the cost of expensive 


copper or brass throughout 
the gauge, when all you need 
is a solid face on one or both 
sides of the strip! 

SuVeneer Clad Metal gives 
you actual copper or brass 
bonded inseparably to a strip 
steel core. The surface is solid, 
rolled metal—not a porous 
plating or coating 

Fabrication? Easy by 
any usual method 


% Let us help you design for new 

ae: uper economy with SuVeneer Clad 
>» Metal. Descriptive bulletin 


sent on request 


10Fr Steel 
CORPORATION 
PENNSYLVANIA 
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Sivyer Castings may not inspire many long, low 
whistles, but they shape up nicely, nonetheless. 

Their high dimensional accuracy, clean cored holes, 
absence of excess metal, and unusually good finish 
are appreciated by manufacturers with a sharp eye 
for better casting values, Sivyer “plus” features 
mean savings for you, too... in less handling... 
lower machining time... in longer, more dependable 


casting life. That’s why it pays to specify castings 


carrying the Sivyer <)> 


The sign of a “model” casting. The Siser © is 


your assurance of the ultimate in safe, dependable steel castings. 


ttt 
SPECIALISTS IN nb ALLOY AND 


SPECIFICATION STEEL CASTINGS 


SIVYER STEEL CASTING COMPANY MILWAUKEE CHICAGO S MAIN OFFICE: 1675 SO. 43rd ST. MILWAUKEE, WIS. 


METAL PROGRESS, PAGE 160-B 


| — fh \ > 
j 
i AGS > 
\ 
| 
| 
Wi 
F 
d 
\ 
| 
é 
\ 
f 
4 
7 
5 


By SAM McCAULLEY, Silver Division 
American Platinum Works, Newark, N.J. 


Some Practical Pointers 
Silver Alloy Brazing 


oo is a high-priced material and it is not 


used in brazing alloys because of personal 

preference or its appearance. It is used because 
alloys containing silver produce the desired joint 
most economically, When you buy silver brazing 
alloys, you are paying for brazing properties 
you are buying strong, ductile alloys with low 
melting temperatures and free flow. These alloys 
will braze joints at the lowest possible tempera- 
tures, they will simplity the joining operation 
and they lend themselves to mechanization of 
the brazing process. The brazing alloy that will 
give the lowest over-all cost of the joint is 
usually the alloy with the best flowing properties 
and lowest brazing temperatures 

About 20 ¢ ompositions are considered stand 
ard today. Many are intended only for special 
ized applications; a relatively few of the lowest 
temperature alloys serve most industrial uses 

These alloys may be divided into two types. 
One type passes in melting trom a solid to a 
liquid within a few degrees of temperature, the 
other type passes trom a solid to a mushy stage 
and progressively becomes more liquid until 
melting is completed, The first type is generally 
preferred tor brazyig of close-fitting joints. The 
second type is sometimes advantageous ‘f joint 
fit-ups are poor or inconsistent. With the second 


type there mav be a tendenev for the liquid 


portion to flow away from the solid when the 
allov is in the mushy state, and it is, theretore 
advisable to limit the time these allovs are held 
in the melting range. Melting and flow tempera 
tures are published by most manufacturers as 
an indication of melting behavior 

Clean metal surfaces are required for brazing 
and care in proper preparation of the parts will 
pav dividends in results. Fluxes are used to 
maintain the prepared surfaces through the 
heating evcle. They pertorm three functions 

1. By covering the work during heating and 


brazing they prevent oxidation of the surfaces 


2. They may dissolve, reduce or float. oft 
surface oxides and tarnish 

3. They reduce the surface tension of the 
alloy, causing it to flow more freely over the 
work surfaces and into the joint 

Fluxes consist of combinations of borates and 
fluorides in a water paste. Fluorine is the active 
ingredient in all silver brazing fluxes. It is a 
toxic element and care must be taken to avoid 
bodily contact with flux or its fumes. The corro 
sive residue is removed by washing in water 

Figure 1 shows basic joint designs for silver 
brazing. The lap joint at the top is pret rred for 
most applications. The area of the joint can be 
increased as desired by increasing the lap, and 
the parts are readily positioned. Butt and scart 
joints are used where space is limited. Prepa 
ration and positioning of these joints is difficult 
and joint area limited 

In practice jount designs are more comple \ 
and frequently a combination of butt and lap 
designs Is used example silver braving 
the hub and shaft assembly shown in Fig. 2 
there are several possibilities. First. the shaft 
might simply be butted against the hub. but the 
limited area of the joint makes this design 
objectionable The straight shear pre 
ferred but the design can be further improved 


as Shown at the right of ig. 2 bv a combination 
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Strong Silver Brazed Joints 


of butt and lap, giving more joint area in criti 
cally stressed areas. A further improvement can 
be made by modifying the hub for better distri- 
bution of stress in this area 

Proper clearance must be provided between 
members for proper filling of the joint. This 
runs from 0.001 to about 0.008 in., with the 
ideal dimension probably about 0.003 in. A 
clearance of at least 0.001 in. is necessary for the 
molten alloy to enter the joint and displace flux 
and gas inclusions. Above 0.006 or 0.008 in. the 
alloy will not be held within the joint by capil- 
lary attraction. 

These clearances must be held at the temper- 
ature at which the brazing alloys flow. If the 
parts of an assembly such as the hub and shaft 
are of the same metal — steel, for example — the 
calculation of clearances is elementary. If they 
are of dissimilar metals, the determination of 
clearances must take into account the difference 
in thermal expansion of the parts. For example, 
if the hub is steel and the shaft is brass, an 
allowance of 0.010 in. on a 2-in. diameter must 


be made for the greater expansion of the brass 


The coefficient of thermal expansion may be 
determined from a reference book such as 
Fig. 1— Basic Joint Designs for Silver 
Brazing. Use of preforms such as washers 
rings or other shape § in vartous positions 
is an aid to mechanization of the process 


N 
ZA CA 
Fig. 2— Four Types of Joints for 


a Brazed Hub and Shaft Assembly 


“Metals Handbook”, 1948 Edition. The normal 
Clearance of 0.003 in. must be provided in addi- 
tion to this O.010-in. 
expansion, 


clearance for thermal 

One of the first questions asked by the layman 
about silver brazing is “How strong is the joint?” 
This is a difficult question to answer. For 
example, a tensile specimen made of copper 
with a brazed joint will stand about 30,000 psi 
ultimate load. This approaches the strength of 
copper itself; nevertheless, the failure does occur 
at the joint boundary or immediately adjacent 
to it. If the test were repeated 
with a specimen of silver alloy 
we would find that it failed at 
ers about 60,000 psi. This figure 
represents the ultimate tensile 
strength of almost all of the 
silver brazing alloys, although 
some are slightly stronger than 


others. With a stronger, harder metal 


such as stainless steel, the same speci- 
men would withstand perhaps 120,000 
psi. Thus, the base metal has an impor 
tant influence, and joint strength is not 
necessarily limited by the strength of 


the brazing alloy. 

The behavior of a tensile specimen 
when deformed may explain the reason 
for this to some extent. Under load the 
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tensile specimen becomes slightly elon 
gated and somewhat narrower. If exter- 
nal forces are placad on this specimen 
to restrain its deformation, its ultimate 
strength will be affected. This is essen 


(Continued on p. 164) 
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DO YOU KNOW WHAT HEAT TREATING COSTS 
When You Do Your Own? 


If you now do your own heat treating—or are contemplating the installation of a 
heat treating department—have you carefully considered all of the costs involved? 
Each of the following factors must be given careful consideration: 


LABOR 


Trained operators years of 
experience, without them you can 
not expect satisfactory heat treating 
Can you afford men of this caliber 
for the amount of heat treating you 
require 


require 


SUPPLIES 


Gas, electricity, chemueals an end 


t less variety of materials are needed 
continually. Are you wasting money 
due to insufhicient work to keep all 
equipment going? Closing down and 


re-heating furnaces is an expensive 
waste 


PLANT SPACE 


Does your present department have 
enough space to work efhciently’? If 
planning 


require 


a new department, will it 
an addition to your plant? 


MAINTENANCE 
Equipment must be kept in constant 
all 


repair to prevent rapid deterioration. 
What does it cost you or what will it 
cost you?’ 

TESTING EQUIPMENT 
A constant check on heat treating 
operations and results is required to 
maintain quality and uniformity. Add 
this to the cost of your equipment 
along with skilled operators 


INSURANCE 


What has the installation of a heat se 


surance rates? What can you expect 


treating department done to your in —* 


if you are planning anew department ¢ 


EQUIPMENT 


Can you economically 
hardening, annealing, 
these 


loads 


These are the major items to be figured into the 
cost of your own heat treating department—there 
are others which arise in special cases. 


The problems listed here have been faced and 


install sufficient equipment to handle all of your 


requirements for 


carburizing, nitriding, ete., or can your resent equipment handle all 
operations with successful results / 


Is your capacity flexible enough to handle 


pe ak 


overcome by commercial heat treaters. They know 
the answers because heat treating is their business 
just as the manufacture of your products consists 


of solving numerous problems in your business, 


ii 


Ace Heat Treating Company 
Elizabeth, New Jersey 

Anderson Steel Treating Co. 
Detroit, Michigan 

Benedict-Miller, Inc. 
Lyndhurst, New Jersey 

California-Doran Heat Treating Co. 
Los Angeles 23, California 

Commercial Metal Treating, Inc, 
Bridgeport, Conn. 

Commercial Steel Treating Corp, 
Detroit 4, Michigan 


TING INSTITU 


METAL TREA 


Metro Heat Treating Corp. 
New York 13, New York 

©. T. Muechlemeyer Heat Treating Co. 
Rockford, HMlinois 

Nerl Heat Treating Corp. 
Seuth Bend, Indiana 

New England Metallurgical Corp. 
Seuth Boston 27, Massachusetts 

Paulo Products Company 
Saint Louis 10, Missouri 


Pearson Industrial Steel Treating Co. 


Cook Heat Treating Co. of Texas 


Houston 11, Texas 


The Dayton Forging & Heat Treating Co. 


Dayton 3, Ohio 
The Drever Company 
Philadelphia 33, Pennsylvania 
Greenman Steel Treating Company 
Worcester 5, Massachusetts 
Fred Heinzelman & Sons 
New York 12, New York 
Alfred Heller Heat Treating Co. 
New York 7, New York 
Hollywood Heat Treating Co. 
Les Angeles 38, California 
Industrial Steel Treating Co. 
Oakland 8, California 


L-R Heat Treating Company 
Newark, New Jersey 
‘The Lakeside Steel Improvement Co. 
Cleveland 14, Ohio 
Metal Treating, Ine. 
Milwaukee 4, Wisconsin 
Metallurgical Control Labs. 
Minneapolis 7, 
Metallurgical, Ine. 
Kansas City &, Missouri 
Metlab Company 
Philadelphia 18, Pennsylvania 


Minnesota 


This advertisement sponsored by 
these Companies which are mem- 


bers of the Metal Treating Institute 


Chicago 50, Hlinois 
Pittsburgh Commercial Heat Treating Co, 
Pittsburgh 1, Pennesyly ia 
The Queen City Steel Treating Co. 
Cin ati 25, Ohio 
Reliable Metallurgical Service, Ine. 
Cleveland 14, 
J. W. Rex Company 
Lansdale, Pennsylvania 
Stanley P. Rockwell Company 
Hartford 5, Connecticut 
Syracuse Heat Treating Corp. 
Syracuse, New Vork 
Vincent Steel Process Co. 
Detroit, Michigan 
Winton Heat Treating Company 
Cleveland 16, Ohio 
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the first is stock... 


probably the largest stock of stainless plate in one location— 
produced to meet rigid chemical industry standards in a wide 
range of sizes, gauges and analyses. 


the second is delivery... 


the amount of diversified stock regularly carried at G. O. 
Carlson, Inc. assures fast delivery on all of the more active 
types and gauges 


and that's not all... 


Special cutting equipment saves time and money where pattern cut stainless 
plate is required. 


Highly skilled employees work on your orders—it's right when it comes 
from Carlson! 


Complete-package orders—one order is sufficient for Carlson heads, rings, 
circles, flanges, forgings, bars and sheets (No. | Finish). 


Why shop around....call Carlson first ! 


Stainless Steels Exclusively 


CARLSON, we. 


THORNDALE, PENNSYLVANIA 


District Sales Offices in Principal! Cities 
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tially what happens to the silver alloy 
in a brazed joint. The rigidity of the 
base metal prevents the thin layer of 
brazing alloy from deforming accord 
ing to its natural characteristics, and 
this, in effect, increases its load-carry 
ing ability. Conversely, with a softer 
weaker metal, deformation will result 
in lower strength at the joint 

The advantage of small joint clear 
ance for high strength is therefore 
readily apprec iated; the base metal 
is able to exert its influence on the 
joint only if the alloy layer is thin 

For best strength characteristics 
stress concentrations should be 
avoided in parts design; service tests 
on sample assemblies will provide 
helpful design data. In the widely 
diversified applications of silver 
brazing all methods of heating may 
be used Whatever the he ating 
process the main requirement Is to 
bring the two members of the joint 
quickly, evenly simultaneously 
to the brazing temperature. This de 
mands considerable skill torch 
brazing, since the operator must 
know the heat requirements ot Vari 
ous metals and be able to estimate 
temperature during heating 

The use of preformed rings o1 
other forms preplaced about the 
joint is recommended wherever 
feasible, and has permitted mecha 
nization of many brazing operations. 
Even in manual torch brazing, the 
use of a preform eliminates one of 
the human-element factors. 

Wherever possible the alloy 
should be p! iced so that it will flow 
actively into the joint so as to give 
better alloving with the surface and 
reduce the chance for flux and gas 
inclusions. If the alloy can be fed 
from one edge through to the oppo 
site edge of the joint, the operator 
will have some indication of how 
the jot is being filled with alloy 
It mav also be possible to locate the 
alloy within the joint so that it will 
flow out until visible at the bound 
aries. Such a practice is often used to 
join eleetrical busbars 

The final joint should have smooth 
natural fillets. Fillets which are 
built up after the fashion of a weld 
may be useful in some applications 
but again may be merely a veneer 
over an empty joint. When develop 
ng a new procedure, sample parts 
should be cut open and the jomnt in 
spected the process can then be 
altered to obtain best results i) 
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Cut Production Costs 
with 
REVERE 
ALGCMINGRA 


Fin stock, made of Revere Aluminum Coiled Sheet, is 
saving time and money tor leading manufacturers of 
convectors, baseboard convectors, unit heaters, air con- 
ditioners and retrigeration equipment—much of it in 
combination with Revere Copper Tube. Uniformity of 
properties and accuracy of gage are among the reasons 
for the widespread use of this fine Revere material 

Available tn a number of alloys, Revere Aluminum 
Products include coiled sheet, extruded products, seam- 
less tube, and forgings, as well as electrical bar. The 
Revere Technical Advisory Service is ready to help you 
use them to advantage 

Send for your free copy of the new 28-page booklet, 
“Revere Aluminum Extruded Products.’’ Address 


Dept. ML-12. 


ALOMINGIA 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Park Hew York 17,0, 


__ SEE “MEET THE PRESS” ON NBC TELEVISION, SUNDAYS 
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good, searching look 


in your own product research and development 


With all the current interest and enthusi- 
asm for the newer metals and their alloys, 
don’t forget that tin has always been a 
“wonder” metal. 


Consider for a minute all the special 
properties of tin. Tin is inert, nontoxic, fric- 
tion and corrosion resistant. Tin is highly 
malleable, second only to gold. Above all, 
tin 1s economical to use. 


Tin is one of the oldest metals known 
to man—yet we're still finding new and 
important ways to use it. 


Tin-zine plating, for example, has been 
found to be an excellent and economical sub- 
stitute for cadmium in many applications. 


Another new plating alloy, tin-nickel, 
even more durable and more attractive in 
coloring than chromium, saves 65 percent 
nickel. 


And tin-titanium is a still newer, high- 
strength, easily welded alloy for jet air- 
craft parts. 

In the field of chemistry, tin is making 
impressive strides. Tin oxide is the best 


opacifier of enamel. Organotin compounds 
are the best stabilizers known for polyvinyl 
chloride plastics. 


Now that U.S. Government controls have 
been removed, tin is again freely available 
in this country to any user, in any quantity. 
for any purpose. Over a third of the world’s 
tin is mined in Malaya. There are ample 
supplies of tin in sight for the foreseeable 
future, provided a reasonable price is paid. 
And Malaya is steadily winning its war 
against Communist guerrillas. 


So take a good, searching look at time- 
tested tin in your own product research and 
development. Versatile, plentiful, economi- 
cal tin may help you find 
new ways to raise quality MALAYAN 
and lower costs. 


TIN NEWS. issued monthly, cov- 
ers noteworthy current develop- 
ments in the production, mar- | 
keting and use of tin. Write for 
a free copy. 


THE MALAYAN TIN BUREAU Dept. 349, 1028 Connecticut Ave., Washington 6, D.C. 
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economical GRAINAL Alloys 


the ir application, 


Vancoram GRAINAL Alloys have been used 
to produce millions of tons of boron steels 

and demand for these multiple element 
alloys is still growing. Here’s why... 

GRAINAL Alloys have proved invaluable 
in defense production, and are equally 
important in the making of steels for peace- 
time uses. They replace costly elements 
with respect to hardenability and other 
properties. They accomplish this through 
tailor-made composition that removes the 
element of chance from the steelmaking 
process. That’s why the vast majority of 
all boron steels made today are made with 
GRAINAL Alloys. 

Second, in stainless steels, small additions 
of GRAINAL Alloys improve hot working 


Grainal 


for this new booklet on 


and 


and economy 


of Vancoram 


prove the efficiency 


ALLOYS 


characteristics, cut conditioning costs, 
increase Output—pointing the way to an- 
other major GRAINAL application, 

As part of its long-range program for 
keeping in step with America’s expanding 
metals industries, Vanadium Corporation 
has installed at its new plant at Cambridge, 
Ohio, additional facilities for the produc- 
tion of GRAINAL Alloys. 


For complete information on GRAINAL 


Alloys and other Vancoram products, con 
tact your nearest Vanadium Corporation 
representative. 


Producers of alloys, metals and chemicals 


VANADIUM CorPoRATION 
or AMERICA 


420 Lexington Avenue, New York 17,.N Y 


Detroit Chicago ¢ Pittsburgh @ Cleveland 
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HERE'S LOW-COST 
POSITIVE TEMPERATURE CONTROL 


Now —at a cost far less than you 
may think—you can bring automatic 
precise temperature control to heat-treat- 
ing furnaces, bake-ovens, etc.—in fact, 
to any heating device whether electrically 
heated or fuel fired. The Alnor Controller is 
simple in design and operation— you merely 
set the pointer at the desired cut-off tempera- 
ture, and it’s ready to give you the finest in 
accurate controller service on new or existing 
heating equipment. Alnor quality throughout, 
it features the famous double air gap pyrometer 
movement; easily read, 6-inch mirrored scale; 
automatic cold-end compensator; weather-proof, 
dust-tight case—a truly rugged, precise instrument 
ata price you can afford. Write today for complete 
information and price. Illinois Testing Laboratories, 
Inc., Room 523, 420 N. LaSalle St., Chicago 10, Ill. 


PRECISION INSTRUMENTS 


FOR EVERY INDUSTRY 
G.. 
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Nitrogen in Cast lron* 


— is soluble in pure iron 
up to about 0.04% at 1550° ¢ 


{2820° F Carbon and nickel de 


crease this solubility limit: chro- 


mium, vanadium and manganese in 


crease it, and the maximum solubility 


of nitrogen is reached at 1% silicon. 


The British Cast Iron Research 
Association studied the effect of 


nitrogen upon a series of cast irons 


of different types These included 


both hypo-eutectic and hypereutec- 
tic gray irons, a white cast iron which 
was deemed appropriate for the 
manufacture of malleable castings 

though by American standards it 


was much lower in silicon (about 


0.50%) and much higher in earbon 


over 3%)—and nodular cast iron 
rheir irons were made in oil-fired 
furnaces, the nitrogen additions be 
ing found to be best made from 
sodium ferrocyanide plus an equal 
amount of anhydrous sodium ea 
bonate. Calcium cyanamide plus an 
equal weight of sodium carbonate 
could also be used as well as sodium 
ferrocvanide alone ( ak lithh CVana 
mide, without the fluxing addition 
was not so efficient. Additions of 2' 
oz. of sodium ferrocyanide plus an 
equal weight of sodium carbonate to 
15 Ib. of metal, produced a nitrogen 
content of 170 parts per million 
When rather considerable amounts 
of ferroevanide are used, the molten 
iron can dissolve sufficient nitrogen 
to cause gas evolution and blow 


holes on cooling occurred 


the region of 335 parts per million 
rhe effect of nitrogen additions on 
all the cast irons seems to be the 
stabilization of the iron carbides 
With the hypo-eutectoid cast irons 
represented by two melts, the best 
properties occurred at about 200 o 
225 parts per million of nitrogen 
The chill of hypo-eutectoid gray 
iron increases markedly with increas 
ing nitrogen content. With the hy 
pereutectoid, the best properties o¢ 
curred at 175 parts per million 
During remelting, cast irons lose 
much of the nitrogen obtained from 
ferrocyanide, but, as might be ex 


(Continued on p. 170) 


*Digest of “Some Effects of Nitro- 
gen in Cast Iron”, by J. V. Dawson, 
L. W. L. Smith and B. B. Bach, 
Journal of Research and Deve lop 
ment of the British Cast Iron Re 
search Association, Vol. 4, June 1953 
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BY FORGING THE “NEW’’ HARD-TO-HANDLE METALS 


Flooding from Utica production lines come forged 
turbine and compressor blades for jet engines, produced 
complete from metal stock to finished part. Made from 
the new super-tough metals, it’s an exciting and exact 
ing job calling for pioneering in forging metallurgy. 

This is one sample of our custom forging work— 
which includes experience in the “new” metals... high- 
temperature alloys; the Nimonics, $-816, Waspalloy, 
Titanium and others. 


mane 


PRECISION---: 


obs available for tech 
nically trained personne | <u & 713 


At Unica we combine 57 years of forging know-how 
with the most modern methods and finest equipment. 
sparked by a continuous drive for ever finer quality 

Send for your copy of “File 
Facts on Precision Forgings,” which 
outlines Urica’s methods and facil- 
ities now engaged in jet blade pro- 
duction but ultimately generally 


available. 


UTICA DROP FORGE & TOOL CORPORATION, Utica 4, New York 


MAKERS OF THE FAMOUS LINE OF UTICA DROP FORGED PLIERS AND ADJUSTABLE 


WRENCHES 
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MISC HEAT RESISTING 
ALLOY 


MORE LOAD - LESS DISTORTION - LONGER LIFE 


Do YOU Use PUSHER TRAYS— 
HAVE YOU TRIED THIS DESIGN? 


CORED HOLE 


THE MISCO PRINCIPLE 
OF GRID BAR DESIGN 


Grid intersections are cored 
horizontally and diagonally 
through the neutral axis. 
Metal thus removed from 
regions of low stress is 
added to areas of high 
stress, where it increases 
load capacity, reduces dis- 
tortion, and gives much 
longer life. U.S. PAT. 
2242554. 


The one-piece grid type is simple, light and 


efficient. The Misco patented grid bar feature pro- 


vides the strongest, most rugged tray construction 


4 yet devised. Users are enthusiastic reporting tray 
life up to 42 years. You get maximum endurance 

when Misco builds your equipment. 

. Michigan Steel Casting Co. 

: DIVISION OF EBALOY, INCORPORATED 


One of the World's Pioneer Producers of Heat and Corrosion cots Alloys 


1999 GUOIN STREET = 
DETROIT 7, MICHIGAN }| 


Heet end Corrosion Resistant Alloys 
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Nitrogen in Cast Iron 


Continued from p. 168) 
pee ted, can be again nitrided by the 
fluxing treatment. 

The graphitizing rate of the single 
heat made to simulate malleable 
practice was quite markedly de- 
creased with increasing nitrogen 
content. This was true both of the 
destruction of massive carbides and 
of the destruction of pearlite. Fast 
heating in the graphitizing cycle 
produced relatively few nodules but 
all of which were large. On slow 
heating, as was expected, the num 
ber of nodules increased, as did the 
graphitizing rate. However, nodules 
of large size persisted with the 
higher nitrogen contents. 

Three melts were made to which 
aluminum was added to counteract 
the effect of nitrogen. The effects 
did not seem to have been very con 
sistent but did indicate a favorable 
effect on the part of the aluminum 
The only important effect of the 
nitrogen on nodular cast irons seems 
to be the retention of somewhat more 
pearlite. It is reported that commer 
cial cast irons show nitrogen to range 
from 20 to 150 parts per million. 

In the words of the authors, “The 
results obtained confirm the carbide 
stabilizing effect of nitrogen already 
noted in carbon steels. The effect of 
aluminum in neutralizing the effects 
of nitrogen has also been confirmed 
The effect of nitrogen on embrittle 
ment, if any, has not vet been in 
vestigated. In the case of nodular 
cast iron, the only increase in 
strength due to the presence of nitro 
gen is that which arises from an in 
crease in amount of pearlite in the 


as-cast condition.” H. A. Scawarrz 


Fundamental Research 


Continued from p. 100) 
increased scientific attention to the 
general fields of electrode kinetics 
and of metal surfaces. 

“As an illustration of the first field 

electrode kineties we are in dire 
nee d of accurate anodic and cathodic 
polarization data for all metals and 
allovs in a variety of environments 
Through such information, we can 
attain a better understanding of gal- 
vanie coupling, incidence of pitting 
why metals are passive in some en 


Continued on p. 172 
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Seamless Brass & Copper 
Tubing can help 
build a better product: 


H & H TUBE AND MANUFACTURING COMPANY 


249 North Forman Avenue, Detroit 17° 


5306 W Lawrence Ave 


Seamless 
Brass & Copper 


TUBING 
Bos 775 Cleveland Washington 4345 410 W First St Dayton 2, Memtockh 1732 Available for 
Fabrication and redraw in Ranges 
1018 Fisher Bldg Detroit, Trenity PO Bos 214 Racine Tel of Ye OD. to and including O.D 


wall thickness ange, O10 to and inclu fing 065 
177 Stantord Ave Los Angeles Cali Van Oyhe 2082 70/30, 80/20 and 85/15 alloys, also copper 


Chicago 435 Ridge Wethersheld Conn 9 1264 


2S Michigan Bivd Chicago Wabash 2 5678 Main Road Abe 


42320 


4 8606 


4 
4 
METALFLO LOCKSEAM COIL STRIP 


SEAMLESS TUBING TUBULAR PARTS 
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For easier, faster welding 
use one electrode for all positions 


Gas or liquid retaining hortonspheres are welded in the 
field. In the process, every welding position is used— 
downhand, vertical and overhead. Today, because one 
electrode can produce sound weld metal from every 
position, considerable time is saved by eliminating fre- 
quent electrode changes. 

You can profit from this same advantage by using 
Arcos Low Hydrogen Electrodes for welding high tensile 
steels. With few exceptions, once you select the proper 
electrode, you can keep on welding with one electrode 

no need to change electrodes for different welding posi- 
tions. Besides saving time, inventory can be simplified. 
Arcos quality controls, highest in the 


| industry, assure you dependable, uni- 
Tensilend 70 E7Ol¢ form weld metal for every application. 


Tensilend 100 ELsois| Write for “The ABC’s of Welding 


Manganend 1M E9015 High Tensile Steels’’. 
Manganend 2M E10015 


Nickend | ARCOS CORPORATION, 1500 South 
Chromend 2M E90IS | SOth Street, Philadelphia 43, Penna. 


RE 
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™N 
LOW HYDROGEN ELECTRODES 
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Fundamental Research 


Starts on p. 100) 
vironments and not in others, and the 
factors that influence corrosion rates 
Precise cathodic data are now avail 
able for very few metals perhaps 
only platinum and merc ury. Similar 
ly, there is a discouraging paucity of 
precise anodic data. Information of 
this kind, even though now missing 
for aqueous solutions. must eventu 
ally also include fused salts and or 
ganic electrolytes at various tempera 
tures and pressures, and under condi 
tions of low and high velocities 

“As an illustration of the second 
field — fundamental studies of metal 
surfaces — information is needed on 
the effect of lattice impertections on 
the nature of chemical attack and its 
rate as affected by the environment 
on rates of adsorption of gases, and 
initial reaction rates resulting in re 
iction-product films. Data in this 
category are essential to our under 
standing of stress-corrosion cracking 
corrosion fatigue and fretting corro 
sion. We should, furthermore, know 
more about the relations between 
types of bonding and electron config 
uration in metal systems to adsorbed 
films, reaction product layers and 
kinetics of metal reaction generally 
Surtace studies should include the 
nature of bonding between metal and 
films of reaction product, and the de 
tailed structure of the metal-non 
metal interface. Our understanding 
would thereby be improved of pas 
sivity and of factors affecting spalling 
of protecting lavers, as well as of the 
variables entering the adherence of 
paints to phosphate coated metals 

This list is far from complete, and 
the fundamental problems that bear 
on COTTOSION reactions Are Tritic h 
broader than is implied by the two 
fields named above Neverthe le SS I 
helieve that any systematic attempt 
to tocus greater scientific attention on 
these fields would inevitably result in 
impressive advances of far-reaching 
importance to those concerned with 
corrosion problems - WwW hic h means 
practically everybody.’ 

Obviously these are not simple 
problems. The time required for their 
full solution cannot be encompassed 
in a five-year plan. The number of 
researchers who have the required 


scientific perspective is small when 
viewed against the background of 
these two extensive fields of study 
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An obvious corollary is that we need 
more resear h worke rs who are com 
petent in both physical chemistry and 
metallurgy. 

In addition there is a third type of 
problem which one might classify as 
a problem in industrial management 
or national conservation or, if you 
like, a problem in planning The Edi 
tor has already stated this problem 
but it bears repeating. Simply this 

Our ignorance is costing us billions 
per vear. Our efforts to combat cor 
rosion in our present partially blind 
folded state are costing us millions 
Our actual fundamental research on 
underlying problems is eesting us 
thousands 

How can these figures be brought 
more nearly into balance? How can 
our present centers of research on 
corrosion, Which are actually making 
a Start in the direction of fundamen 
tals, be strengthened so that the start 


will be accelerated from a crawl to at 


least a walk? S 


Edisonian Research 


Continued from p. 100 
expected to provide more lasting 
even if more diffuse, enlightment 

The overpowering thing — that 
makes it unlikely that the flash-of 
genius sort of result will solve many 
of our practical problems is that what 
happens in corrosion is determined 
by so many environmental factors 
Some of these can hardly be defined 
in fundamental terms (let alone con 
trolled, in many instances) and rarely 
remain constant. Thus, the existence 
of fundamental information will not 
of itself, provide the solution to the 
practical problems. Its value will be 
in guiding the selection of conditions 
tor supple mentary empiri al tests, the 
choice and improvement of materials 
worthy of testing, and the inte rpreta 
tion and applic ition of test results 

The attention that has been given 
fundamental research in this field is 
much greater than the words of the 
Critical Point imply and its sugges 
tion that a start remains to be made is 
not warranted. The answers now 
ivailable to the questions posed as 
examples are more than superficial 
The real causes of the reactions in 
volved are no more obscure than 
those of other chemical or electro 
chemical Processe They involve 
energy relationships between metals 
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When high operating 
pressures call for 
strong welds... 


Arcos stainless electrodes can deliver top-performing weld 
metal for high-pressure jobs—-as well as others—-because the 
specific qualities needed are ‘‘built in’ every electrode. Arcos 
makes many electrodes for all kinds of jobs—-each requiring a 
different balance of physical, chemical, or metallurgical proper- 
ties. But, no matter how varied the requirements, Arcos electrodes 
will meet every one-—consistently—-yielding in the flash of an 


arc the highest grade weld metal available today 


For more information about specific applications of Arcos 
quality-controlled stainless electrodes, send for booklet, ‘What 


Electrode Would You Use?’ 


ARCOS CORPORATION, 1500 South 50th 
Street, Philadelphia 43, Pennsylvania 


WELD WITH 


STAINLESS ELECTRODES 
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Technical Service Data Sheet 


Subject: GRANODIZING’ FOR LONG 
PAINT LIFE ON STEEL 


“GRANODINE” FORMS A 
DURABLE PAINT BOND 
Granodizing forms a crystalline, zinc phos- 
phate coating on steel. This ACP paint-bond- 
ing process chemically changes the surface 
of steel into an inert non-metallic coating 
made up of thousands of microscopic zinc 
phosphate crystals, 

Granodized steel thus presents a surface 
much more receptive to paint than untreated 
Steel. Its crystalline structure permits a firm 
and durable “keying” or bonding of the paint 
finish. And the ‘‘Granodine” zinc phosphate 
coating itself is actually integral with the 
metal from which it is formed. 


“GRANODINE” CAN BE 
APPLIED BY DIPPING, 
SPRAYING OR BRUSHING 
Granodizing can be accomplished by: 

1 Dipping the work in tanks; 

2 Spraying the parts in a power washer; or 


3 Brushing, spraying, or flow-coating the 
work with portable hand equipment. 


* “GRANODINE" Trade Mark Reg. U.S. Pat. Off. 


PP ys lsh 


Choice of process is usually decided by such 
factors as the size, nature, and volume of 
production. 


“GRANODINE” STANDARD 
PRACTICE ON BOTH 
CIVILIAN AND MILITARY 
PRODUCTS 


Automobile bodies and sheet metal parts, 
refrigerators, washing machines, cabinets, 
etc.; projectiles, rockets, bombs, tanks, 
trucks, jeeps, containers for small arms, 
cartridge tanks, 5-gallon gasoline containers, 
vehicular sheet metal, steel drums and, in 
general, products constructed of cold-rolled 
steel in large and continuous production are 
typical of the many products whose paint 
finish is protected by ‘‘Granodine’’. 


In military production, ‘‘Granodine” is used 
to obtain a zinc phosphate finish meeting 
Grade | of JAN-C-490 and equivalent require- 
ments of other specifications, 


Photograph courtesy of Bureau of Ord- 
nance, U.S. Navy Department and Meta! 
Products Division. Koppers Company inc 


CHEMICALS 


PROCESSES 


Typical power spray washing machine for the automatic application of a protective 
phosphate coating to metal parts in preparation for painting. These 5” rocket 
motor tubes, as well as products made of cold rolled sheet steel, are effectively 
phosphate coated in such equipment. 
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Edisonian Research 


(Starts on p. 100) 

and their corrosion products. The 
processes of refining metals from 
their ores leave them in a state where 
corrosion. reactions are spontaneous 
What we need to discover is not why 
most of these reactions occur, but 
why they do not proceed even more 
rapidly than they usually do. While 
it is obvious that we need to know 
more about rates of such reactions 
the practically infinite mumber of 
combinations of metallurgical and en 
vironmental factors that may be en 
counteret) in the general use of 
metals and alloys in corrosive services 
is not likely to yield to integral solu 
tions by “flash-of-genius.” 

It seems likely that we shall con 
tinue to have to depend for immedi 
ate guidan eon empirical tests which 
we hope will get better and better as 
we increase our store of fundamental 
knowledge Perhaps one can be opti 
mistic enough to hope that we can 
abandon empirical tests in solving 
practical corrosion problems as quick- 
ly as our contemporaries in another 
field substitute calculations from 
fundamental data for the results of 
empirical mechanical tests — for ex 
ample, Impact tests — appraising 
the abilities of different materials to 
resist. the complex physical forces 
they may encounter in use 


Endurance of Gas 
Turbine Blades * 


of high-temperature metals 


as blades in a gas turbine in 
volves many unique combinations of 
temperature stress. Failure in 
service is to be avoided by all means 
but only as accurate data are avail 
able on life expectancy under ope ra 
ting conditions can the design be 
economic and efficient. Hence the 
importance of such work as has been 
done at Bristol Aeroplane Co.'s en 
gine division in England, described 
in the paper under review 

Fatigue tests were made at room 
and elevated temperatures 500 
600, 700 and 800° C. or 930° to 
1475° F.) on five blade materials 

“Nimonic 80” rolled bar (21 Cy 

Continued on p. 176 

*Digest of “Fatigue Tests at 

Elevated Temperatures”, by P. H. 


Frith; Journal of the (British) Lron 
& Steel Institute, 1951, p. 175-81. 


American: Cuemican, Paint: Company 
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Picker specializes in x-ray, and x-ray only, covering the field like a blanket. W hat- 
ever you need, we've got... froma simple lead letter to a 22,000,000 volt betatron. 
To serve you, there are sales offices and service depots in all principal cities, staffed 
by skilled engineers prepared to cope with any x-ray problem promptly and with 
understanding. If you are now using x-ray, or are wondering whether you should, 
you can depend on Picker for objective technical counsel and efficient handling. 


PICKER X-RAY CORPORATION 25 S. Broadway, White Plains, N.Y. 
SALES OFFICES AND SERVICE DEPOTS IN PRINCIPAL CITIES OF U.S.A. AND CANADA 
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J-M BLAZECRETE 
builds longer lasting 


refractory linings... 


That’s why it pays you to use this hydraulic 
setting refractory for temperatures to 3000F 


Blazecrete® linings last longer because 
they resist spalling, withstand slagging 
action, and are not harmed by rapid 
temperature changes. 


Thus you cut down on refractory 
maintenance costs—and you save on 
labor costs, too, because Blazecrete goes 
on fast. For troweling, just mix Blaze- 
crete with water as you'd mix ordinary 
concrete... then slap-trowel it in place. 
Whes guoned, it adheres readily with a 
minimum of rebound loss. Either way, 
Blazecrete may be applied easily with- 
out laborious ramming or tamping. 


Three types of hydraulic-setting Blaze- 
crete are available. All harden on air 
curing, do not require prefiring. They 
are furnished as a dry mix—can be 
stored safely for use as needed. 


3X BLAZECRETE—Por temperatures 
through 3000F. Unusually effective for 
heavy patching, especially where brick- 
work is spalled or deeply eroded. Excel- 
lent for forge furnace linings, lime kilns, 
U.S. Pat. Of 


> 


Whether you gun it... 


or slap-trowel it... 


burner blocks, soaking pits, and indus- 
trial boilers. 


STANDARD BLAZECRETE—PFor tem- 
peratures through 2400F. Makes repair 
work easier and less costly. Can be used 
by boiler manufacturers to replace fire 
clay tile in wall construction. Suitable 
for use in combination with 3X Blaze- 
crete and L. W. Blazecrete. 


L.W. BLAZECRETE—Fortemperatures 
through 2000F. An insulating refractory 
..- light in weight, low in thermal con- 
ductivity. Adaptable and economical for 
many other applications. 


Send for Brochure RC-28A on Blaze- 
crete and its companion material, Fire- 
crete*... the hydraulic-setting castable 
refractory for making 
special shapes and lin- 
ings. Write Johas- 
Manville, Box60, New 
York 16, N.Y. In 
Canada, 199 Bay St., 
Toronto 1, Ontario. 


+ 


Johns-Manville BLAZECRETE 
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BUILDS BETTER REFRACTORY LININGS 


Endurance of Gas 
Turbine Blades 


Continued from p. 174 
3.7 Fe, 2.4 Ti, 0.46 Al, rest Ni 

“Improved Nimonic 80” rolled bas 
(19 Cr, 0.7 Fe, 2.2 Ti, 0.52 Al, 
remainder Ni) 

“G 32” rolled, bar (19 Cr, 15 Fe, 
13 Ni, 1.8 Ma; 0.4 W, 1.7 Cb, 2.6 
V, 0.30 

“Nimonic 80.” remelted and cast 


remainder Co) 


approximately as quoted above 

“GI18B.” remelted and cast 14 
Cr, 1 Si, 13.5 Ni, 10 Co, 3.6 Ch, 1.9 
W, 1.7 Mo, remainder Fe) 

The data presented in this paper, 
besides providing basic material 
properties enabled ad comparison to 
be made of wrought Nimonic 80 to 
remelted and cast Nimonic 8O hav 
ing the same heat treatment ind 
also the effect to be determined of 
static tensile and static bending 
loads when added to reversed bend 
ing loads. In addition, a few fatigue 
data were presented for actual tur 
bine blades of Nimonie 80 at 700 
( 1290° | 


methods of fabrication 


prepared by three 


Endurance limits at room tem 
perature and 500° ¢ 930° 
were practically identical for “Im 
proved Nimonic SO” bar The re 
spective figures are + 53,700 and 

51.300 psi. on the basis of 10 
cevcles requiring $3 hr. of testing 
It is not unusual for fatigue prop 
erties to be the same up to 500° ¢ 
At TOO 
and 800° C. the endurance limits 


for high-temperature alloys 


were reduced approximately 22 and 
The G32 material 
cobalt base appeared considerably 
better than the other alloys at its 
only test 
1290° F 


this temperature were as follows 


504 respec tively 


temperature TOO ( 


Endurance limits at 


Nimonic SO bat $3,200 psi 
Improved Nimonic 80 bar 46.000 
Remelted Nimonic SO 26.200 
Remelted G 18 B 19.500 
G32B 55.000 


Festpieces used at elevated tem 
peratures were bored axially % in 
the center portion was nec ked on its 
exterior in a 1.5-in. radius are so that 
the wall thickness at the center of 
the specimen was 0.0625 in 

An interesting comparison could 
be made between the Nimonic SO 
rolled bars and the remelted and 


Continued on p. 178 
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VALVES 


WATER 


METERS 
- 


Valves, Water Meters and Household Fixtures "~ 


require pressure tightness and resistance to 


corrosion found in Brass and Bronze castings. 


These characteristics plus good castability 


and ease of machining combine to make Brass 


the economical alloy for these types of 


castings. In addition to the inherent charac- 
teristics of lifetime service and dependability,Brass possesses richness and beauty 


of appearance which comes with quality finishing available in Brass and Bronze. 


of the 8 page lLavingot Technica 
Sand in the Bra 


Foundry 


copy 


article 


yor 
Specify LAVIN NONFERROUS INGOT—Quality 


© Refiners of Brass, 
Producers of Zinc Base Die Casting Alloys 


IN PRINCIPAL 


3426 S. KEDZIE AVENUE @ CHICAGO 23, ILLINOIS =~ 
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Endurance of Gas 


ment about forged 


“ast ate 


bine blades. ) 
When 


reversed 


Continued from p. 176 vibratory 


cast. Although having approximately bending 


the same composition and identical stresses were su- 


heat treatment, the casting had only perimposed on a 


about two thirds the endurance limit 


13,500-psi. static 
of the rolled bar Its ultimate tensile stress (a 
strength and yield strength was stress condition 


equally poor. (It is unfortunate that similar to that in 


photomicrographs and creep-rupture 
data weren't included to complete 
the This 
been an added contribution to the 


comparison, would have 


proximately 


MANUFACTURE 


MetTHOD o1 


Forged close to 


and honed 


STRESS CycLes 


SIZC 


+38.000 19x10" B 


\ +45,000 20.0x10"% (UB 

Machined from forged 900 49.3x10' UB 
slug }+36,000 33.8x10% (UB) 

= 6 

Precision-cast) and \ Ox10 UB 

honed «+2? 600 31.5x 10° (B) 
1+20,600 66.1x10% (UB) 

B Broken B nbroken 

F.). The Improved Nimonic 80 bas 


gas turbine blades while operating ), 
the endurance limits for the Improy 
ed Nimonice 80 bar were reduced ap 
25% at 700 


(1290 


Six Sub-Zero industrial freezers are currently 


at A.V. Roe. Tigh speed steel cutting 
tools are chilled to as part ol the heat 


treating process to produce greater hardness 


and strength and improved ductility. All ty pes 


of pauges—snap. plug and profile—are Sub- 


Zeroed for stability to eliminate growth and 


distortion. 


Phe Sub-Zero units are also used extensively 


for shrink fit of components, and for test cell 


calibration. 


“Definitely an essential piece of equipment’, 


reports AL V. Roe on them Sub-Zero freezers. 


Write for new catalog giving complete technical 


data on Sub-Zero metal treatment. Standard and 


Sper tal freezers many stoe or 


Sub-Zero Products Company, 3930-R2 


Reading Road, Cincinnati 29, Ohio 


reports 
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sub-ZERO 
freezers 


essential in 
heat treating 


A.V. ROE, Canada 


jet engine maker 


appeared to have 5 to 16% better en 
durance at 83 and 100 hr. respective 
ly than Nimonic 80 bar at 600° C 

FL) under 


stress conditions. This difference was 


these combined 


not apparent when tested under sim- 
ple reversed be nding. 
The total of combined static and 


dynamic tensile stresses was, of 
course, applied for only a small per 
centage of the testing time; how 


for the Nimonic SO bar (with 
a 13,500-psi. static tensile load) it 


evel 


appeared that fatigue was the pre 
dominant condition affecting failure 
at 600 and 700° C. (1110 and 1290 
F.), while creep was probably the 
predominant condition at SOO” ¢ 


approaches the rupture strength of 


). This static tensile load 


the alloy at that temperature 
With the remelted and cast GISB 
bar, the endurance limits at 700° ¢ 
1290° F. 
fected by 


bending on 


were not appreciably af- 

posing reversed 

the 13,500-psi 
The G32 alloy 


remelted and cast Nimonic SO were 


stati 
tensile stress. and 
not evaluated under these conditions 
Nimonic SO 


bending stresses were superimposed 


For bar, reversed 


also on a static bending stress of 
13,500 psi., but the endurance limits 
at TOO and 800° © 
unaflected 

Actual turbine blades of Nimoni« 


SO fabricated by three methods were 


. were practi ally 


fatigue machine at 
(1290° F 


The results are 


also run in a 


700° under reversed 
bending. shown at 
the top of the page. 

The data indicated that blades ex- 
hibit fatigue properties similar to 
stock 


when machined from a forged slug 


laboratory tested bar only 


Data such as these are no doubt 
a basis for the British preference for 
forming blades of Nimonic alloy by 
from rough 


machining forgings 


rather than by precision 


G. M. 


forging. ) 
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BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


¥ 


; New Booklet on 
Bearcat Tool Steel 
We recently issued an attractive 2-color 
booklet on Beareat Tool Steel the versa 
tile veneral Purpose steel 
that is so well suited for ap 
plieations involving high 
The 
S-page illustrated booklet 
contains a wealth of in 
formation about Beareat 
foes inte considerable de 
tail about its hot-work and 
easv machining propertie 
Bearcat is a super steel in every respect 
It is air-hardening, thus minwunizing 
quenching hazards, and it has good resist 
anee to distortion during heat-treatment 
OTHER ADVANTAGES OF BEARCAT 
In addition to superior shock-resistanece, 
Beareat has these other advan 
2. Kasy machining (Brinell 197 max) 
3. Low distortion in heat-treatment 
Prompt Service? hot work proper 
5. Easily earburized for long wear 
See Your Tool Steel Distributor TYPICAL ANALYSIS 
Mn SI (1 Mo 
Being Johnnv-on-the spot is but one It’s all to the good when you have “70 
of many serviees performed by the a tool-steel distributor near you, for Beareat is especially recommended for 
tool steel distributor. He knows what’s then it’s not necessary to carry large both hot- and cold-shock applications such 
needed in your area, and to make sure inventories, What's more, the distribu us rivet sets, chisels, punches, hot headers, 
your requirements are met promptly, tor often has a supply of other steel and gripper dies. [tis also ideal for short 
he keeps large stocks of tool steel on specialties that you may need, run dies used in eold-forming, blanking 
hand. You'll tind him always ready to All distributors of Bethlehem Tool and bending, as well as for engraving dies, 
lend you a helping hand, too, whether Steels are friendly, reputable firms, die-casting dies, and master hobs. It 
you require a simple operation like well known for their good) service many other uses, too, 
people for vou to know. It will be worth your while to look into 
Beareat. Why not talk it over with vour 
con plex, such as determining the kind Our hat is off to them for a tine job al 
of heat-treatment needed, each and every one, ; 


course you'll want to read the new hooklet 
on Benreat Write to the Publications 
Sethlehem Steel ¢ ompany, Beth 


au STEEL ENGINEER SAYS Ichem, Pa. Ask for Booklet 341, 

“sf Don’t Use Fresh Water for Quenching Tools 

It makes no difference what the souree spots are likely points for eracks to 

may be fresh water is simply unsuit oceur in the tool 

ible for the quenching of tools, For \ good way to avoid this trouble ts to 

il fresh water contains dissolved queneh in water which has been boiled 

vases, Which are released at the sur to remove the dissolved ga es, Suppose 

face of the tool when it is quenched. the water cannot be boiled’ Then 

The small gas pockets thus formed can expel the gases by quenching a large 

prevent contaet between the tool and amount of hot “durnmvyv” material. Even 

water, and the resultant imetleective better would be a 10 pet brine solu ‘ 
quench causes solt spots These soft tion, made up using dega ed water, 
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the 


Honeywell 
“ROUND” 


A Product of Minneapolis-Honeywell, Minneapolis, Minn. 


The Honeywell Round, said to be the first really new idea in thermostats 


in years, uses a spiral thermostatic bimetal element to attain new precision 


in temperature control. 


The Honeywell Round, announced to users in November, is but 3% in. 
in diameter; the outer shell may be lifted off easily for painting to harmonize 


with the walls. The outer pointer indicating the temperature of the room is 


actuated by a second coil of thermostatic bimetal (1). 


Adjustment for the desired temperature is made by turning the fluted 
plastic ring (2) in which is mounted the thermometer, past the pointer on the 
stationary center disc; thus it points to the desired temperature of the scale. 

Movement of this ring also revolves the heat controlling unit con- 
sisting of a mercury switch (3) mounted on a larger coil of thermostatic 
bimetal (4). As the coil winds or unwinds with changes in temperature, it 
tilts the tube of mercury, allowing the mercury to close or open the heat 


controlling circuit. The mercury switch is dust proof, produces no exposed 


spork, and is noiseless. 


This illustrates typical uses of Chace Thermostatic Bimetal as the 
actuating element for temperature responsive devices. If your product 
responds to, indicates or controls temperature changes, actuate it with 
dependable Chace Thermostatic Bimetal. Write today for our 32-page 
booklet, ‘Successful Applications of Chace Thermostatic Bimetal,” 


containing condensed engineering data. 


W. M. CHACE CO. 
Theunostalic Bimetal 


1626 BEARD AVE., DETROIT 9, MICH. 
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CHACE 
THERMOSTATIC 
BIMETAL 


Ore Reduction in 
Low-Shaft Blast Furnace” 


ince the end of the last war. there 

has been a trend to improve the 
blast furnace process, especially to 
develop methods in which high 
quality coke is unnecessary. D. Dur 
rer expressed the opinion, in his talk 
at Instituto del Hierro y del Acero 
in Madrid, November 1948. that 
present methods of iron smelting call 
for unnecessarily high quality of raw 
materials, and that methods capable 
of using lower grade ores and fuel 
should be developed. In this paper 
a method is described which meets 
these requirements developed in 
1950 and the first part of 1951 at the 
Klockner-Humboldt-Deutz Corp. in 
Koln-Kalk, Germany 


Because of its advantages, this 


method may be of considerable in 


terest in all countries which produce 


iron and steel. Lower grade coals 


Calt bye used as well as ores which 


usually are avoided by blast furnace 


operators Also, lower investment 


costs result because the byproduct 


coke plant can be omitted. For coun 


tries having ron deposits but no 
suitable cokir 


ig coals, this method 


may be of greatest importance 


The first experiments at Humboldt 
were carried out by L. Weber as a 


two-step process First step was « ok 


ing of the coal and second ste p was 


reduction of iron ore. Later Otto 


Diettrick united both processes in one 


operation. This makes it possible to 


work with fine-grained material. The 


ore and non-coking coal are ground, 


mixed with binders, and — then 
briquetted In the low-shaft blast 


furnace, coking takes place in the 


top zone and iron reduction and 


melting in the hearth zone Che 


briquettes weigh approximately 3 oz 


The shape of the briquette influences 


the reduction process and in this way 


it Is possible to compensate to a 


certain degree for differences in ore 
properties. Although the reduction 
zone is only about LO in deep, the 


briquettes must have sufficient 


strength This strength requirement, 
however, is lower than for the coke 


Continued on p. 182 


*Digest of “New Experiences 
With Iron Ore Reduction in Low 
Shaft Blast Furnace”, by Erick 
Killing, Stahl und Eisen, Vol. 72, 
July 31, 1953, p. 925-928. 
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TO FILL THESE 


SUSPENSION LUGS 


FOR ELECTROLUX 
IN CANADA 


The design of this aluminum motor hous- 


ing, with its four long suspension lugs, cast 
in blind holes, demanded the utmost in shot 
speed control and high final squeeze. Several 
other die casters attempted it and failed. But at 
Electrolux (Canada) Ltd., on a Lester-Phoenix 
HHP-3X-S die casting machine equipped with 
a Pre-Fill, they succeeded. These lugs were 
formerly steel inserts screwed into the cast- 
ing. By eliminating the inserts, Electrolux saved 


per casting! 


This is part of the background to the suc- 
cess story at Electrolux where, as Mr. Edward 
Gaudry of the Engineering Department, says, 
“...We have realized a saving of approxi- 
mately 30% to 40% over our previous cost 
of die castings, and this was accomplished... 
with green operators who had to be trained 
on the job. 


Write for complete specifications on the Lester- 


Phoenix die casting machine to fill your job! 


ESTER-PHOENIX DIE CASTING MACHINES 


REPRESENTATIVES FOREIGN 

New York Steven F Krould Seattle Perine Machinery & Supply Co . Inc Toronto, Canada Modern Tool Works, lid 
Detro:t Thoreson McCosh Cincinnat: index Machinery Corp London, Engiond Dowding & Doll, Lid 
Chicago J.J. Schmidt Los Angeles Seaboard Machinery Co 

Cleveland Don Willams Son Francisco J. Fraser Rae Sydney, Australia Scott & Holladay, iid 
Coral Gables Morton Machinery Sales St. Louis, Milwaukee A 6 Geers Jopon Okura & Co , New York, inc 
distributed by LESTER-PHOENIX, INC., 2619-9 CHURCH AVENUE e CLEVELAND 13, OHIO 
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FOR MEN 


WHO USE 
WIRE MESH BELTS! 


HERE'S WHY LEADING 


ERS SPECIFY "CAMBRIDGE" WIRE MESH 
CONVEYOR BELTS. 


ACCURATE CONSTRUCTION — every 
step of the construction of your belt is 
carefully controlled so that the finished 
belt meets specifications for size, mesh 
count and mesh opening. Even the 
welds at the edge of the belt are speci- 
ally inspected to give you maximum 
protection at this most vulnerable part 


RANGE OF SPECIFICATIONS — 
whether you're handling small light- 
weight parts such as needle bearings or 
heavy bulky parts such as automotive 
forgings or castings, there's a Cam- 
bridge wire belt specification to meet 
your needs. Even processing through 
heat, acids or quenching solutions is a 
snap when the proper metal or alloy is 
chosen for fabricating your Cambridge 
wire mesh conveyor belt 


EXPERIENCED ENGINEERING SERVICE— 
the combination of trained engineers 
both in the Cambridge plant and on our 
Sales Staff is your assurance that the 
belt recommended for you is the right 
belt. Cambridge engineers can assist 
you in any phase of conveyor belt 
usage conveyor design, plant lay- 
out, equipment specifications, etc 


P. 

iF YOU DON'T USE WIRE MESH BELTS, 
you'll do well to find out how they can 
cut costs and boost output by combin- 
ing product movement with processing 
in your plant. For information write 
direct or call in your Cambridge field 
engineer. See “Belting-Mechanical” in 
your classified telephone directory for 


the Cambridge man nearest you 


| 


Typical Cambridge Belt Weavers, Balanced 
and Rod-Reinforced, are widely used for 
many processes which can be combined 
with movement. Other Weaves available. 


FRE® WIRE BELT MANUAL 


Gives data on design, tn- 


stallations, construction 
Write for your copy now, (<8 


The Cambridge 
Wire Cloth Co. 
Dept. B* Cambridge Md. 
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. Ore Reduction in 
Low-Shaft Blast Furnace 


Continued from p. 180 


generally used in’ standard high 
shaft blast furnaces 

Compared with the standard blast 
furnace, such auxiliaries as coke 
plant, compressors and stones are 
low-shaft 


largely omitted in’ the 


furnace Replacing these are a 
crushing and briquette plant, smaller 
exhausters, and only one recuperator 
The gas must be cleaned more com 
pletely because it contains valuable 
tar needed as a briquette binder, 

After several experiments, Dict 
trick designed a Jow-shaft furnace 
capable of a daily production of 60 to 
80 tons of pig iron from good ore and 
coal, The quality requirements for 
raw materials and briquettes are as 
follows The ore be 
physical condition or ot any ¢ hemi al 
composition, Crumbling ores are ad 
vantageous for the briquetting. Fine 
ore is not ground, and as much as 
30% of small lumps up to 4 in. can 
be tolerated in the briquettes, No 
trouble is encountered with ores 
containing alkalis or sulphur. The 
use of ore concentrates dec reases the 
consumption of slag and fuel. The 
reducibility of the ore is not as 
critical as in the standard blast 
process because the ore for low-shatt 
furnaces is of finer grain and is inti 
mately mixed with carbon in the 
briquettes. Special advantages are 
evident in the smaller grain size for 
ores such as magnetite which are 
hard to reduce in lump form in a 
standard furnace. The quality re 
quirements for coal are just as wide 
as for the ores. Coal of any kind, 
lignite, or coke dust may be mixed 
with the ground ore and briquetted 

The basicity of the slag is con- 
trolled in the usual way by additions 
of new lime, or the lime may be 
mixed with the ore, coal and binder 
for the briquettes. ‘Tar pitch, asphalt, 
and sulphite tar have been used as 
binder materials. 

Dried ore, coal and lime, all of 
which are ground to less than ‘ in. 
diameter, are mixed with 6% tar or 
formed into 
briquettes under a pressure of around 


other binders and are 


3500 psi. Small briquettes are best. 
The briquettes are charged cold in 


the furnace where they meet a gas 
(Continued on p. 184) 


and it’s automatic .. . 


Your present indicating or recording 
pyrometer controls can be made to 
function more precisely 
overshooting and undershooting—to 
meet the closest temperature-control 
requirement 

Simply introducing the XACTLINE 
into the control circuit will give you 
this temperature con 
trol. It automatically anticipates tem 
perature changes before they occur 

producing a short on-off cycle. Un 
usually sensitive performance is due to 
the complete electric operation—no 
moving mechanical parts. No adjust- 
ment or coordination with the control 
instrument is necessary regardless of 
the size of the furnace—electric or 
fuel fired—length of the heating 
cycle, or size of the load. 


minimizing 


fxact reproduction of temperature chort for a 
heating process showing the comporison of the 

Straight Line’ temperature contro! produced by 
XACTLINE and the saw-tooth curve obtained with 
only conventional control 


price $89.50 F.08. CHICAGO 
115 of 230 Volts, 60 Cycle. 
Complete installation instructions. 432! 


CLAUD S. GORDON CO. 


Monufacturers * Engineers * Distributors 

Metallurgical Testing Machines - Temperature Control 

Instruments + Thermocouples & Accessories + Industrial 
Furnaces & Ovens 

Dept. 1S « 3000 South Wallace $t., Chicago 16, III 

Dent. 2035 Hamilton Ave., Cleveland 14, Ohio 
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BANNER TOOL COMPANY 


BANNER ULE TOOLS FOR INDUSTRY 


S 
17243 FILER AVENUE TWINSROOK 


DETROIT 12, MICHIGAN 


June 16, 1952 
Cities Service Oil 
3049 E. Grand Blvd., 
Detroit 2, Michigan 
Attention: Mr. P. E. Watts 


Dear Sirs: 


We called upon the services of your lubrication engineer, Mr. 
A. J. Blake, in reference to a serious staining conditian which we were 
having with our soluble oil. He analyzed this condition and recommended 
one of your Chillo Oils. This oil was tried and the rust condition elim- 
inated to our satisfaction. 

To our surprise on his next visit he was dissatisfied with our 
tool life and suggested we use a soluble oil called "Chillo A". Now not 
only do we have clean machines, but tool life has : ised 20%! While 
in our plant he asked permission to “look around", whic! * course, was 
granted. 


We were using a tapping compound with precision 
order to hold to close tolerances. We did not consider t 
cessive but the removal of broken taps was sometimes 1 

He recommended we use "Chillo 102". Th tame the surpri 
With Chillo 10Z we have gone to commercial ground taps 

and can Still hold our same tolerances, with a sharper thread 
tap life a minimum of 20% plus eliminating expensive 

taps! 


We also have a production sta 
of dies every month. On his 
Gies. Now our die life has increased 
in die life of 100%, disregarding labor c: 
200% per die Sharpening! 


We tried the same oil on our “oaching operation and fou: 
instead of making two cuts we can get the same results now with 
were uSing one of your competitors’ hydraulic oils and you told 
a “good oil" and would give us satisfac y rf 
WITH THE EXCELLENT SERVICE YOU HAVE 
YOU MAY REST ASSURED THAT ALL OF OUR 
CHASED FROM YOU. 


Yours very truly, 
BANNER TOOL COMPANY 
Wy 


Se F. OLESAK 
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NOW — safe, practical 


RADIOGRAPHIC INSPECTION 


at 


W 
direc 
hand 


for ri 
ment 
real 


since 


lor t 
to OV 


Send for bulletin giving specifications, 


construction and operation data, 


TECHNICAL 


SCHOULER COURT 


truly low cost... 


ith Technical Operations’ DES (a new 
tional shield) tor the 


10,000 


exposure sate 


ling of up to millicuries of 


Cobalt 60. The DES was specifically designed 


idiographic inspection of castings, weld 
s, assemblies, forgings, etc. It is the first 
step forward in industrial radiography 
X-ray. Producing radiation equivalent 


to 2 million volt X-ray, the DES can be used 


hicknesses ranging trom less than 


er 6” of steel, brass, bronze, etc. 


SAFE 


leave the 


The 


room during exposures 


radiographer need not 


PRACTICAL Exposure 
from hours to minutes 
Control of the beam is simple 
Mounted on a castered lift) truck 


times are cut 
Calculations are 
Casy 


INEXPENSIVE Much cost for 
basic equipment (less than $4000). No 
expensive shiclded room required. No 
mamtenance No 


lower 


tubes to replace 


No circuitry to be serviced 


OPERATIONS INC. 


* ARLINGTON 74, MASSACHUSETTS 


“No, that isn't the new Kinsey report, it's Pete's 
Columbia Tool Steel Catalog!” 


COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL. 


Producers of fine tool steels 


available through Sales Offices, Warehouses and (0 
Representatives in Principal Cities. <9 


METAL PROGRESS; PAGE 154 


All types immediately 


Ore Reduction in 
Low-Shaft Blast Furnace 


Continued from p 182 

150 to 650° | 
This gas contains approximately 3% 
CO.. 30% CO, 5% CH, 7% H 
Coking begins when they are heated 
to 1100° F 


this tempe rature is condensed in the 


at temperature of 
and 


and the tar given off at 


gas cleaners and used as_ binde: 
Low volatile coals will not vield 
enough tar for this purpose.) The 


burned and coked briquettes must 
be strong enough to carry the burder 
until they reach the tuyeres 
Experiments were run with ores 
varving from 17 to 67% Fe, O.15 t: 
6.65% MnO, 4.3 to 22.25% SiO:, 9 t 


30.5% CeO, 0.33 to 16% 0.1 ti 


2.34% MgO, 0.9 to 2.06% P, 0.1 to 
3.3% SOs, O.1 to 5.17% NaO KO 
and 0.1 to 3.9% Ti0e. The coals varied 
from 5 to 23% ash and 4 to 35 


volatile matter 

The blast had a pressure of 45 nn 
1765 to 2118 cu. tt per 
When 30 tons of pir 


iron was made per day the air wa 


ot water 
mnin. Was used 
prehe ated in ree uperators to a rane 
of 30 to SOO” F. Some experiments 
were carried out in a small water 
jacketed furnace having a hearth of 
6 sq. ft., but most of the study was 
furnace with a hearth 
area of 18 sq tt 


about 3x6 ft. at 


made on a 
hearth dimensions 
tuyere zone Lo 
avoid trouble, all experiments were 


with 


carried out coal and 


eXCess 
usually very hot iron was pr duced 

Che heat supplied is essentially 
used for vaporization of water, and 
calc nation ot carbon dioxide, reduc 
tion of ore, heating and melting of 
the iron and slag heating the effluent 
A greater 
umount of heat is abserbed during 
in the low-shaft fun 


nace because iron oxide is re duced by 


gas and for radiation losses 
the reduction 
carbon instead of bv CO gas is in 


The 


between direct 


the conventional furnace 
tion in heat balance 


Varla 


and indirect reduction is given by 
FeO 2FE ICO 
116.0 kg- 
FeO ICO > 2FE ICO 
7.6 ke-ca 


In some instances significant heat 
losses occurred through the hott 
These 
easily be ke pt it the same level 
the standard blast 
(Continued on p. 186 
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Nothing, absolutely nothing, can raise 
Cain in a spring shop like wire that 
does not come up to analysis specified. 
Take complicated coiling machines like 
the automatic Torrington or Sleeper- 
Hartley, feed them steel wire at high 
speed that is a fraction off grade and 
wham! . you're in serious trouble. 
Mr. A. H. Peterson, president of Pre- 
cision Spring Corporation, Detroit, 
Michigan, prominent spring maker for 
the auto industry, puts it this way: 
“Pittsburgh Steel’s Wire has good uni- 
formity. That's why we use it. We can 
depend on this wire to work well in 
production, ton after ton. Every spring 
we make must meet the customer's spe 
cifications for length, diameter, load, 


2 
3, Pittsburgh Wire 


Precision Spring Corp. Depends On Pittsburgh Steel 
Oil Tempered Spring Wire For Uniformity 


and deflection.”’ 

It all adds up to this: eck of uni 
formity in steel wire within its specifi 
cations for grade can knock the profits 
out of spring making. One failure in 
fifty springs can turn it into a loss item 
Spring failure in an automobile can put 
a spring maker out of business 

The men who make and sell Pitts 
burgh Oil Tempered Spring Wire would 
like to serve you. They would like to 
have you depend on them as one of 
your regular sources of supply 

Call our district office in your area, 
or write a note to Department MP 
Grant Building, Pittsburgh 30, Pa., for 
complete information about Pittsburgh 
Steel Wire. 
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Pangborn cuts costs, 
saves time 


(1) Precision Finishing 
Pangborn Hydro-Finish 
Cabinet Removes 


scale and direc- 


tional grinding 
holds tol- 
erances to .0001”" 


lines 


and prepares sur- 


faces for painting 
or plating. Liquid 
blast reduces cost- 


ly hand cleaning 


and finishing of 


molds, dies, tools, 


% etc. Models from 

. $1410 and up 

. (2) Dust Control 
Pangborn Unit Dust 
Collector Traps 


dust at the source. 


Machine wear and 


tear 1s minimized, 
housekeeping and 


maintenance costs 
reduced. Solves 


many grinding 


and polishing 


nuisances and al- 


lows reclamation 
of valuable mate- 
rial. Models from 

. $286 and up. 


Pangborn Blast Cleaning Machines 
Portable model cleans structures, 
bridges, tanks. quickly and eco- 
$188 and up. Sta- 


cabinet 


nomically 


tionary time and 
money cleaning small metal parts 
. $319 and up. 
Write for details on these machines 
to: PANGBORN CORPORATION, 1800 
Pangborn Bivd., Hagerstown, Md. 
Look to Pangborn for the latest developments 
in Blost Cleaning and Dust Control equipment 


Panqborn 


Saves 


BLAST CLEANS CHEAPER 
wae the right equipment for every job 
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Ore Reduction in 
Low-Shaft Blast Furnace 


Continued from p. 184 
the top-gas temperature may be con- 
trolled. 


and radiation were 


Losses through conduction 
above the normal 
10% in the small experimental fur- 


cold blast 


Controlling these 


nace. The also was unfa 


vorable factors in 


a proper manner is said to reduce 


the fuel consumption to the same 
fuel-iron proportion as in the high 
shaft blast furnace. In addition, all 
the usual heat losses in the coke 
plant are saved 

In all the experiments in which 
sufficient fuel was used, the iron savas 
very hot. The 
pig iron contained 3.4 to 4% C with 


gas-free, quiet, and 


0.01 to 0.38% chemically combined 
carbon, 1.6 to 4.2% Si, 0.2 to 0.9% 
Mn and about 0.025% S. The reduce 
tion of silicon is remarkable in the 


small furnace and may be kept lower 
in larger units. The first goal to pro 
duce a good foundry pig was success 
fully reached. The 
tion was 40 to 604% 


manganese reduc 
and reduction of 
phosphorus also was normal. The low 


amount of combined carbon is re- 


markable 


vation. In some of the 


as well as the desulphuri 


exp riments 


in the small (6 sq.ft.) furnace, the 
sulphur content was well within spe 
cifications even though three times 


the permitted amount Was present. 

slag Was kept very basic with 
a CaQO-to-SiO 1.2 to 1.6. 
The slag was molten flow 
varied 
39.6 to 


ratio of 
and free 
ng Phe slag composition 
between 0.6 to 3.6% FeO 

51.2% CaO, 28 to 38.9% SiO., 8.4 to 
19.9% ALO:, 0.8 to 3.4% MgO, 0.1 to 
1.2% MnO and 0.6 to 2.9% S. The 
slag volume was 1763 to 2865 Ib. per 
ton of iron, ce pending on the quality 
of ore and coal used 


The top-gas temperature varied 
500 and SOO” 
tity was calculated as 
141,200 cu.ft. per 
composition varied from 2.2 to 3.5% 
CO:, 29 to 32.8% CO, 2 to 7.5% CHa, 
6 to 8.5% He and 55 to 58.5% Ne. the 
lower heating value being 144 to 161 


Btu. per cu.ft 


between The quan 
88.250 to 


ton of coal. Gas 


The economy depends very much 
on location and raw materials avail- 


able. 


on the experimental results, it seems 


According to calculations based 


that the fuel costs will be equal to or 
(Continued on p. 188 


ROTARY BURS AND FILES 


Made of high-speed steel. 
factory where uniform hardness is assured 
heat-treating in electric furnaces on which 


MARTINDALE 


Produced in our own 


by 
the 


temperature is closely controlled by electric eyes 


Set AB (Burs) 


The above sets, with 4” diameter shanks, 


AF (Files) 


are 


composed of the 8 most popular sizes for gen- 


eral use. 

200 sizes and shapes (total over 
preces) are carried in stock for 
shipment 


DEMAGNETIZER—Model D-3 


75,000 
immediate 


This tool quickly and easily removes magnetism 


from cutting tools such as cutters, drills, sa 
etc., and thus keeps them free from chips 

metal-slivers that reduce production. Cuts « 
of tool maintenance 


HEAVY DUTY ETCHER 


ws, 
and 
ost 


Model A-A has wide use as a production-line 


etching tool. With six heats it is effective 
small parts and also on large pieces such 
shovels, castings, etc. Complete 
lead, heavy metal case, etc. 


Send for new Catalog No. 
of Maintenance, 
Equipment. 


29 with 64 pages 
Production and Safety 


on 
as 


with ground 


MARTINDALE ELECTRIC CO. 


1372 Hird Avenue, Cleveland 7, Ohie 
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Why beryllium copper is specified more 
and more for electronic equipment is illus- 
trated by this wiper contact for a variable 
condenser used in Signal Corps combat 
transmitting and receiving equipment. It is 
made of quarter hard Berylco 165 strip, 
.014"' thick, cadmium plated. The contact 
buttons are silver. 


Electrical conductivity here is a must, of 
course. But even more important is the 
degree of contact the part makes with the 
shaft. Too little pressure will make a poor 
electrical contact; too great a pressure 
will excessively load the shaft. In produc- 
tion, the wiper is tested with a combination 
leaf spring gage and electric continuity 
checker to register between 40 and 70 
grams of pressure. 


Dato supplied by the Radio Condenser Company, Camden, N. J. 


MADE OF BERYLCO BERYLLIUM COPPER 


Once this adjustment is made, the Berylco 
contact will exert a constant pressure, come 
what may. In fact, it will remain in adjust- 
ment even after hand-forming during the 
checking operation. 


It is just this ability of Berylco to solve con- 
flicting mechanical, electrical and service 
requirements thot make, it valuable to 
designers. Here, in one alloy, are combined 
such properties as strength, conductivity, 
corrosion resistance and elasticity—a com- 


bination no other alloy gives you. 


If you would like to include beryllium copper 
in your plans for the future, we invite you 
to share the know-how of the world’s largest 


producer of this unique alloy. For engineer- 


ing help or sample material, call or write 


any of the offices listed below. 


INVALUABLE 


This 16-page booklet, 
called APPLICATIONS 
UNLIMITED 


nearly 40 case histories 
y 


contams 


~ shows how Berylco 
has solved many trou 
blesome design and 
engineering prob 
lems. Send for your 


free copy today. 


TOMORROW'S PRODUCTS ARE 
PLANNED TODAY...WITH 
BERYLCO BERYLLIUM COPPER 


CORPORATION 


DEPT. 3L, READING 9, PENNSYLVANIA 


Rochester, N.Y. © Philadelphia Cleveland Dayton « Detroit « Chicago Minne ape 


Representatives in principal world-trade centers 
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ANSWER YOUR 
FINISHING PROBLEMS 
WITH LORCO 
BARREL FINISHING 
COMPOUNDS 


With LORCO'’s much wider range of 
application within a specified family 
of metals and alloys, you can often 
clean, degrease, deburr, color and 
finish your parts all in one operation 

. and at greatly reduced time cycles 
and costs! 


Working samples of most LORCO 
Compounds will be sent to you upon 
request. In addition, lord Chemical 
Corporation will gladly 
process any sample 
ports for your ap 
proval, and give. you 
technical services and 
recommendations with 


ovt obligation 


(sito Today 


for our new, fact-filled Cata- 
log. In it you'll find our 
Rapid Application Index, 
characteristics, descriptions 
and fleld data on all 
LORCO Compounds. 


LORD 


CHEMICAL CORPORATION 


COMPLETE LINE OF 
BARREL FINISHING COMPOUNDS 
ALL TYPES OF TUMBLING BARRELS 
INCLUDING BENCH MODELS 
MEDIA AND AUXILIARY 
EQUIPMENT 


2068 5. Queen St., York 5, Pa 
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Ore Reduction in 
Low-Shaft Blast Furnace 


Continued from p. 156 
perhaps slightly more favorable in 
the new process if the same coals are 

d. The cost of sintering, which is 
necessary for many ores, may be sub 
stituted for slightly lower costs in the 
briquette plant The investment 
new plants of the same capacity 1S 
undoubtedly smaller 

The raw material expenses how 
CVel are different Blast furnace coke 
is priced at SO to 120) Reichsmark 

RM per ton whereas coal may be 

set at 50 RM per ton On this item 
alone pig iron can be produced at 
10 to TO KM per ton cheaper If 
transportation must be added to 
higher quality products because it is 
unavailable nearby, the difference 
becomes much greater. With the 
price for foundry pig at 200 to 220 
KM per ton compared to imported 
pig at 400 KM per ton, a saving of 
up to 200 RM per ton is possible In 
the areas where byproduct coke is 
produced this advantage is very 
much diminished, but even so it is 
possible to reduce costs under these 
conditions. The method seems to be 
favorable especially where raw mate 
rials of high alkali sulphur, and high 
clay content are encountered 

The method has another signifi 
cant advantage because it can be run 
economically in smaller units of LOO 
tons furnace capacity to local re 
sources or markets. (The investment 
is arbitrarily proportional to produc 
tion and the huge investment re 
quired tor a standard high-shaft fur 
nace may be avoided Phe low-shatt 
furnace may be readily started and 
shut down without damage 


C. Wricnt 


MERRILL 


MATERIALS HANDLING 
DEVICES 


LIFTING CLAMP 


@ TWIN LIFTER 


DRUM TILTER 


@ DRUM OPENER 


MERRILL BROTHERS 
56-31 ARNOLD AVENUE 
MASPETH, N.Y. 
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Acipco STEEL 
Centrifugally Spun 


TUBES offer... 


ALL TYPES OF ROLLS 
HYDRAULIC CYLINDERS 


CHEMICAL RETORTS 


FURNACE TUBES 


MANY OTHER 
INDUSTRIAL 
APPLICATIONS 


ACIPCO STEEL centrifugally spun tubes 
are serving in countless industrial applications 
and can easily prove to be the answer to your 
tubing problems. 


Manufactured to meet national standard 
specifications, a variety of sizes in lengths 
up to 16 feet are available and can be made 
to order promptly. ACIPCO tubes can also 
be made to special non-standard analyses. 


ACIPCO STEEL tubes are receiving wide 
recognition as a component in weldment 
applications. They can easily be further 
shaped by conventional forging methods; and 
in addition, their strength is not impaired by 
directional lines of weakness. 


SIZE RANGES: 214,”—50” O.D.; wall. 
TYPES: Carbon, alloy and stainless steel, cast iron and Ni-Resist. 
SPECIFICATIONS: A.S.T.M., A.M.S., A.B.S., and others. 


AMERICAN CAST IRON PIPE COMPANY 


Special Products Division 
Birmingham 2, Alabama 


Distributors: 
Austin-Hastings Compony, inc 
226 Binney Street 
Cambridge 42, Massochusetts 
Strong, Carlisle and Hammond Co 
1392 West Third Street 
Cleveland 13, Ohio 
Lyman Tube ond Bearings, itd 
920 Ste. Sophie Lone 
Montreal 3, Canada 


Peter A. Frasse and Co., Inc 
17 Grond Street 
New York 13, New York 
Williams and Company, Inc 
901 Pennsylvanio Avenue 
Pittsburgh 33, Pennsylvanic 
J. M. Tull Metal and Supply Co., Inc 
285 Morietta Street, NW 
Atlanta, Georgia 


Ducommun Metals and Supply Co C. A. Roberts Compony 
20 South Aberdeen Street 
Chicago 7, Iilinois 


4890 South Alamedo Street 
Los Angeles 54, California 


AMERICAN CAST IRON PIPE COMPANY 
P.O. Box 2603, Birmingham 2, Alabama 


Please send me ao free copy of your “ACIPCO STEEL’ catalog 
Nome 

Address 

City State 


We are interested in the following 
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As an economical 
source of hydrogen 
for annealing of 
Stainless steel tubing... 


Cylinders are easily handled... 
take up minimum of working space. 


One 150-lb. eylinder of Du Pont 
“National” Anhydrous Ammonia, 
when dissociated, gives the equiva- 
lent of 1710 cu. ft. of nitrogen and 
5100 cu. ft. of hydrogen at atmos- 
pheric pressure. The nitrogen and 
hydrogen thus gained at low cost are 
combined with natural gas to form 
an inert atmosphere for annealing 
stainless steel tubing. 


Bishop & Co. uses Du Pont “Na- 
tional” because the high purity 
99.99¢, ammonia— makes possible a 
more inert atmosphere and means 
fewer shutdowns for removing oil de- 


Tubing leaving the annealing furnace through a sand curtain 
at J. Bishop & Co., Malvein, Pennsylvania 


J. Bishop & Company 
dissociates Du Pont ‘“‘National’’* 


ANHYDROUS AMMONIA IN CYLINDERS 
99.99% AMMONIA 


posits from catalysts used in disso- 
ciating. They also find Du Pont “Na- 
tional’ cylinder ammonia convenient 
to handle... takes up little working 
and storage space. 


Du Pont ‘National’ Anhydrous 
Ammonia is always uniform, always 
with a 
moisture content of less than 50 
parts per million. It is immediately 
available from distributors and stock- 
points conveniently located across 
the country. E. 1. du Pont de Ne- 
mours & Co. (Inc.), Polychemicals 
Department, Wilmington 98, Del. 


REG. U.S. PAT. OFF 


dependable, always dry 


PONT 
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DISTRICT OFFICES: 
350 Fifth Avenue, New York 1, New York 
7 S. Dearborn Street, Chicago 3, Illinois 
818 Olive Street, St. Lovis 1, Missouri 


REG. Us. pat OFF 
BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


Polychemicals 


CHEMICALS © PLASTICS 
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PROMPT DELIVERY FROM 


THESE DU PONT “NATIONAL” 
AMMONIA DISTRIBUTORS 


CALIFORNIA 

Los Angeles 
COLORADO 

Denver 
CONNECTICUT 

Waterbury 
DISTRICT OF COLUMBIA 

Washington 2 Hen 
FLORIDA 

Jacksonville Apper Chemica! Company 

iam Biscayne Chem. Laboratones tn 

Tampa. . Graves Bros. Refrig. Supplies Co. Inc 
GEORGIA 

Atlanta Southern States Chemical Co 
IDAHO 

Boise Van Waters & Rogers. tn 
ILLINOIS 

Chicago Creamery Package Mfg Co 
INDIANA 

Indianapolis 
IOWA 

Cedar Rapids Cherry-Burretl Corp 

Sioux City Kennedy & Parsons Co 
KANSAS 

Wichita 
KENTUCKY 

Louisville Merchants Chemical Co. Inc 
LOUISIANA 

New Orleans 
MARYLAND 

Baltimore 
MASSACHUSETTS 

Boston A. Borden Co., Inc 

F all River Borden & Remington Co 

Holyoke. Eastern Chemicals. Inc 
MICHIGAN 

Detroit Davis Supply 

Flint coe .Dav supply C 
MINNESOTA 

St. Paul 
MISSOURI 

Kansas City 

St. Louis 
NEBRASKA 

Omaha.. 
NEW JERSEY 

Newark National Oil & Supply C 
NEW YORK 

Albany Eastern Che als, Ur 

Binghamton ler Che al ( 

B'klyn Rot Bros. Che als, Ue 

Buffalo Buftalo Brewe pply Ce 

Rensselaer Eastern Chemicals Ine 

Rochester bell Che 1Co. 

Syracuse Eastern Che als. Inc 
OHIO 

Cincinnats John H. Schafer, inc 

Cleveland. . | he Cleveland Brewers Supply ¢ 
OKLAHOMA 

Oklahoma City ..-Barad 

Tulsa... Barada 
OREGON 

Portland... ..Van Wat & Rogers. tn 
PENNSYLVANIA 

Altoona Western Pe he ( ir 

Pittsburgh Penna industrial Supplies Co, tr 
RHODE ISLAND 

Providence Borden & Re gion 
TENNESSEE 

Chattanooga thern Products Co., Ir 

Knoxville A C Rochat Cx 

Nashville John Bouchard & Sons C 
TEXAS 

Corpus Christi Barada & Page, Inc 

Dallas Barada & Page, Inc 

El Paso H. J. Baron Ce 

Houston Barada & Page inc 

San Antomo Westbrook Co 


Western Chemical & Mtg Co 


The Che al Sales Ce 


Lynn Chemical Co. Inc 


Barada & Page inc 


.. Whitman-Holloway-Olwier 


... Leidy Chemicals Corp 


Cherry- Burrell Corg 


Barada & Pape | 
Barada & Page. inc 


Kennedy & Parsons Ce 


UTAH 
Salt Lake City 
VIRGINIA 
Norfotk Retrigerat ppliers. Inc 
Richmond AR Tiller Cory 
WASHINGTON 
Seattle Van W & Rogers tr 
Spokane Van Waters & Rogers. Ine 
WISCONSIN 
Milwaukee Reichel-Korfmann Ce 


A Roser Co 


Quality Control in the 
Production of Brass 
Castings * 


HE QUALITY of a casting for proc 


essing into sheet strip, section 


rod, tube or wire is determined by 
its Composition, surface condition 
internal soundness and structure. Hf 
anv of these factors are below stand 
ard, fabrication is impeded, costs 
are increased and the product is im 
paired Quality Is influenced by raw 
materials, melting, casting, and is 
discussed in’ this paper principally 


under these captions 
RAW MATERIALS 


Phe principal raw materials ar 


Virgin metals, temper alloys and 
scrap. The first are usually of uniform 
quality and require only sampling 
and analysis for impurities, Temper 
alloys such as ferrocopper, phosphor 
copper and copper re 
quire careful checking for impurities 
Process serap requires only rigid seg 
regation by alloys. Purchased scrap 


must be inspected sorted when 


necessary, often sampled and ana 


lyzed removed 


Free iron may be 
from swarft by using a belt type mag 
neti separator Iron can be detected 
in baled scrap by passing the bales 
through a direct-current coil Hope 
lessly mixed scrap is sometimes ho 
mogenized by melting and casting 


into pigs for analysis 
MELTING 


Defects that can have their origin 
wholly or partly in melting include 
variable 


mecorrect” composition 


metallic or nonmetallic 


and some allows unsoundness 
to gas absorption Low-frequency 


furnaces are prin ipally used for 
melting although some crucibles ind 
i few are furnaces are in use 

Some loss by volatilization and 
oxidation is inevitable. Tt must) be 
controlled The 


manner of charging is 


compensated and 
order and 
regulated with regard to rate of solu 
idded 


tion and oxidation. Zinc i 


Continued on p. 192 
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& Digest of “The Control of Quality 


in the Production of Bra Ingot 
and Billets”, by Maurice Cook and 
M Cowley Journal of the 


Institute of Metals, Vol. 1 
1953, p. 341-50 


A simple method of 
controlling temper. 
atures in: 


WELDING 

© FLAME-CUTTING Also 
© TEMPERING available 
© FORGING in pellet 
* CASTING pe 
MOLDING liguid 
® DRAWING form 


STRAIGHTENING 
® HEAT-TREATING 
IN GENERAL 


It's this simple: Select the 
Tempilstik® for the working 
temperature you want. Mark 
your workpiece with it, When 
the Tempilstik® mark melts, 


the specified temperature hos gives up 
been reached. to 2000 
readings 


Available in these temperatures ( F) 


113 263 400 950 1500 
125 275 | 450 1000 15450 
138 2788 400 1050 1400 
150 300 | 550 1100 1650 
569 313 600 1150 1700 
“i 325 650 1200 17450 
200 338 | 700 12450 1800 
213 350 | 740 1300 18450 
225 363 800 1350 1900 
2738 175 840 1400 1950 
750 388 | 900 14450 2000 


FREE —Tempil® ‘Basic Guide 


to Ferrous Metallurgy" 
— 16%” by 21” plastic-laminated wall 
chart in color. Send for sample pellets, 
stating temperature of interest to you. 


GORDON: 


RVICE 
CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple | 


Pyrometers & Controls « Meta 


Dept 15 - 3000 South Wollace $1, Chicago 16 
Dept. 15 - 2035 Hamilton Ave 


DECEMBER 1953; PAGE 


es + Industrial Furnaces & Ovens 
urgical Testing Mach 


Cleveland 14, Ohie 


nes 


19] 


° 
Ah am 
be 4 | 
tel 
fare 
m | 
ne | | 
é 
= 
: 


HEAT TREATING 
FURNACES 


UP TO 2000°F. OR MORE 


This car-type annealing furnace 
is an example of the heat treat- 
ing furnaces designed and engi- 
neered by the Carl-Mayer Corp 
This particular car bottom fur 
nace was designed for the heat 
treatment of chain up to 2000°R, 
at Cleveland Chain & Mfg. Co. 
We also build furnaces for other 
uses, including aluminum = and 
magnesium heat treating. 


This battery of three aging ovens incer- 
porates direct gas-fired recirculating 
air heating systems and other features 
which contribute to uniformity and 
faster, more economical production in 
a large aluminum company. 


Investigate the advantages and pat- 
ented features offered in the heat treat- 
ing furnaces and ovens designed and 
built by the Carl-Mayer Corp.—write 
for the new, illustrated folder today. 


Bul. HT-53. 


THE CARL - MAYER CORP. 
3030 Euclid Ave., Cleveland, Ohio 
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Quality Control in the 
Production of Brass 
Castings 


(Continued from p. 191 
toward the end. A protective cove 
of charcoal is used, this being fluxed 
vith salt increasingly as the tendency 
to dross increases with high zine and 
fine scrap With alloys containing 
silicon and aluminum, the inclusion 
of oxides in the molten bath must be 
avoided. With low-frequency melting 
it is advantageous to use a recording 
chart indicating the stages of opera 
tion: that is, full power, standby 
pouring 

It is necessary to avoid contamina 
tion from stirring tools and from a 
succession of unlike alloys. The latter 
are avoided as far as possible and 
large wash-out charges used when 
necessary. Gas absorption is not a 
hazard with yellow brass, but an 
oxidation-reduction treatment is used 
for nickel silver Samples for analysis 
are taken from. the pouring stream 

Statistically copper should be de 
termined on each « harge minor con 
stituents on alternate charges while 
the castings are held for the analyti 
cal report, Impurities are determined 
spectrographically. Interest in the di 
rect-reading spectrometer active 
with the possibility that the report 


can be made before pouring 


CASTING 


Pouring temperature, molds, mold 
dressing, rate of pour and method of 
feeding are determined by meta! 
lurgical considerations 

Temperature control should be 
specific, not left to the eve and al 
recording chart bearing a continuous 
record is pret rable to spot che king 
A table of pouring temperatures tor 
brasses and nickel silvers is given 

The pouring temperature is a com 
promise between the greatest in 
ternal soundness and the best sur 
face. A low temperature favors the 
former, a high temperature the latter 
but, for a given alloy, the optimum 
varies with the size, form and type 
of mold. The structure of three slabs 
of 67-33 brass cast at different tem 
peratures is shown 
’ Cast iron and water-cooled molds 
are used. The former develop cracks 
and a scale which retain mold dress 
Continued on p. 198 


\ Solve Your 


Corrosion 

roblems 
with... 

{ 


RHODIUM 
| PLATING 


Rhodium plating ts finding 
increased use by electronic 
where 


design engineers 


hard, corrosion resistant 
electrical contact surfaces 4 
are required. Rhodium pro- 

vides a stable contact re- 
sistance and allows use of — } 


higher pressures in sliding 


MP 


contacts 


Rhodium is not affected 

by atmospheric changes, is | 
free from oxide rectifica- 

tion and provides a low , 
noise level. It finds many 
applications in the printed ' 
circuit field where it per- 
mits incorporation of slid- 


ing contacts as part of the 


circuit 


Write for Booklet 16. 


BAKER & CO., INC. 


113 ASTOR STREET, NEWARK 5, N. J 
NEW YORK » SAN FRANCISCO * LOS ANGELES * CHICAGO 
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Model $-25 
Automatic 
Gas Fired 
“INCINOR” 
Mid. by 
BOWSER, INC 
finished 
in white 
SICON 


The sparkling white finish of 
this home incinerator stands 
flash temperatures of as 


Sicon 
Silicone Coating 


SICON withstands the shock of 
high heat combustibles without 
peeling or blistering. Retains 
Juster and beauty over long pe- 
riods of time. Now used on all 
INCINOR models, SICON, the orig- 
inal silicone finish, has proved 
best for a long list of other na- 
tionally known products. 
WRITE FOR 
BULLETIN 531 


Sicon 


Silicone-Base Finish is 


manufactured exclusively 


nse 


Waukegan, Illinois 
-ENAMELS SYNTHETICS 
LACQUERS VARNIS HES 
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Quality Control in the Production of Brass Castings 


(Starts on p. 191 mineral oil and powdered charcoal is 
ing and cause internal unsoundness an adequate mold dressing. Tallow 
Ihe latter, with copper face-plates is added for gilding. For the casting 
are subject to neither of these haz of rolling slabs in cast iron molds 
ards. For a 1000-Ib. casting, 100 resin is preferred for brass; tallow 
val. of water (at 70° F.) per min. is ind charcoal for gilding. Lard oil 
tis d in the mold with blac k lead 1s used for nik kel 

Clare in design is necessary to in silver. Mold dressing is boiled to re 
sure uniform circulation. The’ face move moisture. The correct dressing 
plates in Junker type molds are prone of a mold is a matter of experience 
to fatigue failure at the bolt holes For pouring, the mold is vertical 

For most brasses, a mixture of Cast iron tundishes, with suitably 

spaced and sized holes, permit even 
distribution and rise of 1 to 1% in. 
per sec. for the metal in the mold 
(Castings are fed through the tundish, 
with a ladle or directly. Hot-tops 
have not been much used for brass. 
Durville molds are used for alumi- 
alloys. 

Castings are thoroughly inspected 
for surface condition and soundness 
when the gate is removed. Alumi 
nun, manganese, silicon as impuri 
ties can be detected by the charcter- 
istic golden, reddish, or silve ry color 
of the gate end. D. R. Hun 


For Greater Production of Brazed Parts 
Use HARPER Continuous Mesh Belt 


Electric Furnaces 
with 
NON-METALLIC 
Heating Elements 


Harper Continuous Mesh Belt 
Electric Furnace Model HOU- 
13363-MI1-21 
* GREATER PRODUCTION 
because of high concentration of power produced by 


Non-Metallic heating elements results in more rapid 
heating of charge 


* MORE UNIFORM PRODUCTS 


due to continuous flow of product through a furnace 
chamber with accurately controlled atmosphere and 
temperature 


* LOWER COST PRODUCTION 


because of labor-saving continuous mesh belt opera- 
tion of furnace resulting in greater production per 
furnace 


WRITE FOR INFORMATION TODAY 


HARPER ELECTRIC FURNACE 
CORPORATION 


Dept. 7 39 River Street Buffalo 2, New York 
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THERE 1S A SUNBEAM STEWART INDUSTRIAL FURNACE FOR EVERY NEED 
GAS * ELECTRIC OIL 


GALVANIZING 


STEWART 


AND DRAWING UNIT 
THE BEST INDUSTRIAL FURNACES MADE 


* Longer furnace life * Greater production 
* Lower operating cost 


As a division of Sunbeam Corporation we have the opportunity 
of working with our furnaces in the production of Sunbeam 
appliances, lawn sprinklers, sheep shears, animal clippers, etc. 
In manufacturing our own products, we must contend with 
practically every heat treating problem faced by industry —a 
position unique in the furnace manufacturing field. 

This experience with our own furnaces in large volume pro- 
duction enables us to render a service to you far beyond other 
manufacturers. That is one reason why Sunbeam Furnace install- 
ations have been so successful. They are based not only on 
turnace engineering ability, but on practical experience under 
actual operating conditions. We have learned through actual 
experience the factors that give longest furnace life ... greatest 


production... best quality ... and lowest operating cost. 


Our highly trained technical staff of furnace engineers who 
for over 50 years have built furnaces for the leading com- 
panies throughout the United States and abroad are qualified 
to recommend the correct type of furnace to meet 


your requirements. 


Defense requirements can be 
met efficiently with proven Sun- 
beam heat treating equipment 


A letter, wire or ‘phone call will promptly 
bring you information and details on Sunbeam 
Furnaces, either units for which plans are now 
ready or units esp cially designed to meet your 
needs. Or, if you prefer, a Sunbeam Stewort 
engineer wi be giad fo call and 


discuss your heot treating problem 
GF 


FURNACES 


corPoration (industrial Furnace Division) 


Main Office: Dept. 108, 4433 Ogden Ave., Chicage 23—New York Office: 322 W. 48th St., New York 19—Detrait Office: 3049 £. Grand Bivd., Detroit 2 
Canada Factory: 321 Weston Rd., Se., Toronto 9 
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154 ideas 
on ways 
fo use... 


154 varied applications of 
molybdenum sulfide in the 
shop and in the field are de- 
scribed in a new booklet now 
available. This solid-film lubri- 
cant has demonstrated unique 
anti-friction properties under 
conditions of extreme pressure, 


high velocity, elevated tem- 
perature, or chemical attack. 


The 40-page booklet contains 
the records of solved lubrica- 


tion problems — some might 


solve your own. 


Moly-sultide 


ALITTLE DOES A LOT 


The lubricant 
for extreme conditions 


Climax Molybdenum Company 
500 Fifth Avenue 
New York City 36NY 


Please send me your Free Booklet 


on Moly-sultide 
Name 


MP 12 MS-6A 
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Theory of 
Pearlite Growth* 


wis PAPER, awarded first prize in 
the Birmingham Metallurgical So 
ciety Essay Competition, presents the 
modern theory of pearlite growth 
summarizing and correlating obser 
vations and theories available in re 
cent literature. The story of pearlite 
growth is clearly and concisely writ- 
ten, including descriptive material 
and mathematical analyses The 
author shows that the process of 
growth is fully understood and that 
experimental results are in close 
agreement with the theoretical pre- 
dictions. He also points out that the 
remaining gaps in theory offer an in- 
teresting challenge to metallurgists 
Direct evidence shows that pearlite 
is nucleated by cementite and that 
nucleation occurs at austenite grain 
boundaries. he pearlite colony 
grows sidewise along the austenite 
grain boundary by nucleation and 
growth of alternate plates of cemen 
tite and ferrite; these plates 
edgewise into the austenite grain. 
The rate of growth of pe arlite is in 
depe ndent of the austenite grain size 
but does vary with temperature and 
with austenite carbon content 
Pearlite is made up of a number 
of contiguous colonies each colony 
being composed of substantially flat 
and parallel plates, beac h colony 
grows outward from a single cemen 
tite nucleus. The strains associated 
with the transformation are presum 
ably sufficient to induce cementite 
nucleation in the austenite near the 
arlite-austenite interface, to 
cause a mating ¢ olony to form in the 
ivhboring austenite crystal across 
the grain boundary. Growth within a 
single colony OCCUES bv two 
edgewise growth, controlled by the 
diffusion rate of carbon in austenite 
and sidewise growth, involving 
nucleation and growth of alternate 
platelets of cementite and ferrite 
The diffusion equation is given, re 
lating the velocity — of edgewise 
growth to the diffusion coefficient 
the interlamellar spacing and the 
carbon concentrations in the austen 


(Continued on p. 202 


*Digest of “The Theory of the 
Growth of Pearlite’, by FE. G. Eeles, 
Journal of the Birmingham Metal- 
lurgical Society, Vol. 33, March 
19553, p 29-43. 


Precise 


TEMPERATURE 
MEASUREMENT 


is one of the 

many applications of the 

TYPE B HIGH PRECISION 
POTENTIOMETER 


--.@ general purpose potentiometer with 
a number of notable refinements, suiting 
it particularly to thermocouple work. 
Distinctive features include: 


© Three ranges —0 to 16 millivolts, 0 to 
160 millivolts and 0 to 1.6 volts. 


Three reading dials—effective scale 
length of approximately 175 feet for 
each range. 

© Subpanel switch and slidewire construc- 
tion for protection of contacts from dust 
and corrosive fumes. 


© Special provisions to minimize parasitic 
thermal emf's — including automatic com- 
pensation of slidewire thermals and 
gold contacts in galvanometer key. 

e Exceptional convenience in reading and 
adjustment. 

© Solid and substantial construction for 
many years of trouble-free service. 


This standard laboratory potentiometer 
is also well suited for meter calibration, 
for checking portable potentiometers, and 
for other critical measurements of D.C. 
potentials requiring exceptionally high 
occuracy. 

Described in Bulletin 270 


SPOTLIGHT GALVANOMETER 
FOR SHOP AND LABORATORY WORK 
e Sturdy, short period 
© Sensitive (up to 1.5 HV per mm.) 
Multiple-refilection optical system 
100-Millimeter scale | 
e For null or deflection measurements 
Described in Bulletin 320 | 


RUBICON COMPANY 


Electrical Instrument Makers 
3758 Ridge Avenue © Philadelphia 32, Pa. 
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THE GENERAL ALLOYS COMPANY 


extends to their business associates 


and many friends and patrons 


Best WIUSHES FOR 
A Happy AND PROSPEROUS 
New YEAR 


H. H. HARRIS, Presadent 
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W AU 4 F F Pearlite Growth 
—_— Pee ‘Continued from p. 200 
ite, the cementite and the ferrite 
The theoretical value for growth 
compares very favorably with the ex 
perimental value when corrections 


we made for variations of the diffu 
for accurately measi 
dissociated ammonia butane gas 


It is possible to relate the rate of 
hydrogen natural gas nitrogen . . edgewise growth, the interlamellar 
propane 9 aes pacing, and the temperature. How 


ever, the interfacial energies are in 


volved in this analysis and apparent 
Here's the most mmiportant advanee in fle ly no values are available for these 
meter design and construction in the last 2O 


the new WAL KEE FLO-METER! 


Its easier to see flow changes. IVs easier to 


at the present 

In the sidewise vrowth, the first 
complete hand disassembly takes only seconds at a rate governed by the diffusion 
Its easier to mount new design perinits rate of carbon. This rate decreases 
panel mounting, simpler piping. It has built as the carbon is depleted in the near 
in control valve by 
And vou ll like the Waukee’s streamlined 
appearance. For additional information re 
quest bulletin 


y austenite, causing a territe layer 
to nucleate adjacent to the cementite 
plate The rate of growth of the fer 
rite plate is rapid at first, but de 
creases as it grows into the region of 
austenite where the carbon concen 

tration is greater. The rate of growth 
ENGINEERING COMPANY continuously decreases as more eat 
103 FE. Wie higan St.. Milwaukee. Wis. bon is transferred to th PCTHAMMg 


austenite, and finally a new cementite 


laver Titie leates and the process Is 


SPEEDS AND SIMPLIFIES HARDNESS TESTS | 


New, Low-Cost Standard and Superficial Testers Offer carbon in austenite, but the process 
Magnified Optical Readings; Automatic Load Changing is cyctic and involves the formation 


of new nuclei of cementite and fer 


Here they are—the first hardness testers to 
provide magnified optical readings. Only the rite. Nucleation theory indicates that 
new Galileo Hardness Testers project their the interlamellar spacing should not 
measurements on a screen, with ball and 
diamond Rockwell scales easily visible at be uniform but should have a Statis 
high magnifications; Brinell numbers easily tical distribution about a mean value 
obtained through readings on the screen ? 
And only Galileo enables you to change his has been checked experimen 
loads quickly and automatically by simply tally and found to be true. 

turning a dial. All lo&ds are obtained by ex- : 
act, precision-made weights, insuring abso- The interlamellar spacing de 
lute constancy in calibration. 

Exceptionally rugged and sensitive, the 
instruments are enclosed in dust - proof, ecause the higher degree of super 
grease-proof metal cases for trouble-free 
operation. Designed for Rockwell measure- 
ments on any type of metal within the range the nucleation rate of cementite, and 
of 30 to 1000 Brinell units. They can also be 
used for Brinell tests, special loads and for 
Vickers measurements. Built-in oil damper decreases rapidly with decreasing 
with external control enables operator to 
regulate speed with which load is applied. 
The Standard Tester provides loads of 31,2 The effect of alloying elements is 
— 60 — 62,5 — 100 — 150 — 187,5—kegm: the 
Superficial Tester provides loads starting at also discussed. The diffusion rate of 
5 kgm, Diamond cone and steel ball pene- carbon is not significantly affected 
trators. Maximum throat opening 7'2”. Wide | 
range of accessories. Reasonably priced v the presence of other elements; 

For details on the Hardness Testers and consequently, it is presumed that the 
other Galileo instruments of modern func- 
tional design, write to the address below— 
Dept. MP regate during the formation of p arl 


ite Also, the rates of nu leation of 


creases with dec reasing tempe rature 
saturation of the austenite mcreases 
also because the diffusion coefficient 


te mperature 


other alloying elements must also seg 


Imported and serviced by cementite and ferrite are retarded by 
OPPLEM COMPANY, INC. lo ing elements other than cobalt 
Established 1890 hence the rates of grow th should he 


83 Uhland St., E. Rutherford, NJ retarded E.R. Parker 
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NOW, improve your photoprocessing 
with precision control 


3% 


FILM OR PLATES DEVELOPED 
UNIFORMLY — WITHOUT CURLING OR 
BLISTERING — IN 3'2 MINUTES 


At last a compact, self-contained photoprocessor that develops your 
film or plates under the same closely controlled conditions you demand 
in your other research and analytical procedures. Simple to use wy” 


of tilm or up to two 4” x 10” plates are mounted in convenient holder 
then simply moved as unit through developer, stop bath, fixer, washer 
and dryer. Exclusive JAco Reciprocating Agitator in both developer and 
fixer tanks imparts non-laminar flow which eliminates streaks and un 
even patches. Ultra-fast drying with complete uniformity is assured by 
combined radiant and warm air heat in dryer 

Learn more about the ways the JAco Photoprocessor can help you 
do faultless processing while saving you time and trouble. Write today 
for descriptive bulletin 


JARRELL-ASH COMPANY 


26 FARWELL STREET, NEWTONVILLE, MASS. 
SALES OFFICES 


DETROIT EL CERRITO, CAL CHATTANOOGA QUEENS VILL. N. ¥. 
13680 Capitol Ave. 1344 Devonshire Drive 143! Broad Street 80.56 230th Street 


REMOVES 
Water Film 
IMMEDIATELY 


Produces an unspotted, dry surface. The 
work can be lacquered immediately without 
waiting for solvent to dry. For full details 


write for bulletin B-6. 


Over a Contry of Service 


APOTHECARIES HALL CO. 


1 BENEDICT STREET - WATERBURY - CONN. 


=> 


Money—whether it's the result of coin blonks af ao U.S 
Mint being annecled in a continuous AGF Rotory Retort 
Furnace—or 
products for on industrial plont—''There's money in AGF 
Rotary Retort Furnaces.’’ 


First introduced in 1896 by A. W. Machlet of AGF who 
also invented the *Ni-Carb process, these constantly improved 
furnaces are now preferred for the continuous production 
heat treating of small and medium sized parts 


1000 Ibs 


lhe PIONEER 


Model No. 139M Continuous Hardening Type 


Operation is simple 
the feeding hopper of intervals of 15 minutes to |». hour, then 
the work is picked up by on automatic feed arrangement from 
the hopper and is carried into the retort which advances it 
to the discharge port by meons of on internal spiral 


Air is prevented from coming into contact with the work 
before quenching because as the work leaves the retort, if 
falls through a closed chute sealing into the quench tank 
And with the heating cycle and temperature, varioble at 
will—where can you find a greater money maker thon an 
AGF Furnace? 


This particular Heating Machine has ao capacity of 500 to 


of steel per hour, but it also comes in smaller sizes 
for a lower volume of continuous production 


Manufacturers of beat treating equipment 
he ammeasurable 


the continuous heat treating of commercial 


A quantity of work is charged into 


your purpose for Bullet 


t better still, Present sour e 


Ihe Original Ammoniaras ase 
Hardening Process 


AMERICAN Gas Furnace Co. 
1002 LAFAYETTE STREGT, ELIZABETH 4,N. J. 


EMBER 


4 ; 
| money 
DEVELOPING 
al 
WATER. 
4 
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Metal Belts | 
and SHAPE, TYPE M 


Materials . . . anywhere... 


engineered for the 
specific end use by 


For applications ranging ‘This 30 o2., 3 in. high tester, 
from subzero to 2100°F. in 30 seconds, gives direct 


Our Engineering and 

Testing standards are 

your assurance of “The Accuracy guaranteed by individual calibration to: 

Right Belt” for the job. | tee 4 Rockwell “A” 35-75 Scale | Rockwell “15N’ 70-95 Scale 
Rockwell 5-100 Scale Brinell Medium 100-440 Scale 

Rockwell “C” 6-70 Scale Brinell Low 50-260 Scale 


Now! Bench stand for mass production testing. 


Write today for Booklet er[ 469 | or demonstration in your shop. 
NEWAGE 


wtiitcio 2 ASHWORTH BROS., INC. | | portable metal hardness testers 


CATALOG METAL PRODUCTS DIV WORCESTER, MASS, ERNST PATENT £2536632 MADE INU SA 


Bullalo + Chattanooga «+ Chicago « Cleveland + Detroit + Kansas City 


Sales En Engineers Los Angeles « New York « Philadelphia + Pittsburgh « Rochester NEWAGE INTERNATIONAL, INC., 235 E. 42 ST., NEW YORK, N.Y. 
Seattle « St Paul — Canadian Rep , PECKOVER'S LTD - Toronto - Montreal NEWAGE (CANADA) LTD., 1174 BAY STREET, TORONTO 


PERECO 


J Electric PIT FURNACE 

of leading manufacturers Ber i 

, or jobs where 
top loading 
from hoist 
or conveyor 
is desirable 


If you want the efficiency 
and economy of clean, ac 
curately controlled electric 
heat Pereco can meet your 
specialized needs. This is 
just one example ‘ as 
hundreds of the nation’s 
leading firms know from 
their own use of Pereco 


Furnaces 


Highlights of Model PT-2550 
loading Area: 18” w. x bide-mounted 6 on each 
25° d. x 42” h. side. 
Overall Size: 48" w. x 53” Power Controls Voltage 
h. regulating 36 tap — 
Mox. Temperature: 2500 magnetic controller 


Continuous-Type Stress Relieving Oven F M a 
9 60 3 ox, KW—54-440 Temp. Controls: Any stand- 


ard make or type as re- 


Leading monufacturers have selected Young Brothers Ovens because of Slements: 12 silicen cor- quired—penel mounted 


their outstanding performance wherever heating applications are required. 
A wide range of standard and special designs is available for your special 
requirements to improve production and save money. Accurate control of Standard and Special Units 
temperature distribution guarantees uniform results. Batch or conveyor from 450° F. to 5000° F 
type. Write for Bulletin 14T today. eeeeeoeeeeeeeeeeeeee@ 


PERENY EQUIPMENT CO. 


Dept. 9, 893 Chambers Rd., Columbus 12, Ohio 


Write us today about your needs 


YOUNG BROTHERS COMPANY 


1829 Columbus Road Cleveland 13, Ohio Estob. 1896 
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Radiator sections 


emerging from clean- 


ing machine after 
brushing on both sides 
by two assemblies 
of 12 Pittsburgh 
Brushes. 


Pittsburgh Brushes 
can help you solve 
problems like 


Cleaning Narrow Spaces —National Radiator 
Company, Johnstown, Pa., cleans 30,000 radiator sections 


a week! To insure a perfect final finish, even the narrow- 


est spaces must be absolutely clean prior to assembly 


Pittsburgh engineers were asked to design a brush that 
would reach these spaces and would fit National's existing 
machine. Successful? National reports: ‘Pittsburgh Brushes 
do a better job of cleaning and are more economical!” 


Preparing Chills — at Continental Foundry & 
Machine Co., East Chicago, Indiana, chills used to cast 


iron rolls must be cleaned of the oxidized metal remaining 


from previous usage, as well as dirt and grease accumu 


lated in storage. After experimenting with other brushes, 
Continental chose Pittsburgh because they “do the job 


better and stand up longer than any previously used!” 

Improving Original Equipment— The Sommer 

and Maca Glass Machinery Co., 

Pittsburgh Brushes in the 

they manufacture 


Chicago, Illinois, uses 
automatic washing machines 
Brushes formerly used simply didn't 
have the over-all density pattern needed. Pittsburgh engi 
neers studied the problem and designed a brush which 
“because of (its) denser 


Sommer and Maca approved 
bristle pattern and lower cost.’ 


WRITE TODAY FOR FREE BOOKLET! — 
Write today for a free copy of our booklet that [ Ps 
shows, through actual case histories, how Pittsburgh 
cuts brushing costs. Address: PirrssurGcu 

ig), 


Guiass Company, Brush Div., Dept. W-14, 3221 
Frederick Ave., Baltimore 29, Maryland. 


PITTSBURGH 


BRUCHES PAINTS © GLASS © CHEMICALS * GlLase 


PITTSBURGH PLATE GLASS COMPANY 
IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 


Ad E-0600 


‘on-the-spot’ 
checking... 


INVESTIGATE THESE 
WIDELY-USED TEST SETS 


7664-pH Indicator 


8623-Optical Pyrometer 


8657-C Portable Millivolt 
Indicator 


High on any list of “Musts" for making spot-checks 
of production processes and equipment are these 
L&N Test Sets. Highly versatile, they combine the 
portability, ruggedness and simplicity needed for 
plant use, with the accuracy and flexibility neces- 
sary for the laboratory. 


Just a few of the more than 20 useful L&N in- 
struments of a portable type are pictured above. 
Catalog free, please specify instrument. Write 
Dept. at Los Angeles 22, San Francisco 3, Seattle 
1, or Philadelphia 44. 


LEEDS IN 


NORTHRUP 
automatic controis furnaces 


A Packaged Impregnating Plant 
THE MOGULLIZING VACUUM PRESSURE-UNIT 


For low-cost, efficient imprepnating of 


porous and leaking pressure Castings, 
either ferrous or non-ferrous metals, use 
our MOGULLIZING System 
The MOGULLIZER is made in all sizes from the 


Vacuum - Pressure 


small laboratory models of one cubic foot to the 
large industrial units with 100 cubic feet or more 
tanks). We 
29.5” or more of vacuum with this machine 


auto-claves (impregnating obtain 
MoGut Cast Seal is recommended with these 
units for impregnating all types of castings. No 


after-baking required. 


Send us your problem and ask for booklet 
“Mogul Cast Seal impregnating Process” 


METALLIZING COMPANY OF AMERICA 
Dept. MP 
3520 W. Carroll Avenue + Chicago 24, Illinois 
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The 
Metals 
Handbook 
1332 Large pages 
1752 Illustrations 
1057 Tables 
803 Articles 
1,620,000 Words 
40,000 Copies in use 


Here is a book without a competitor ... a book 25 years in 
the making. The current, 7th edition of the Metals Handbook was 
compiled and written by 68 committees of the American Society for 
Metals, more than 500 metals engineers were hand picked by the 
Society as the top experts, the men best qualified to write the most 
authoritative possible reference book on metals, metal properties, 
fabrication and uses. The book they wrote is the Metals Handbook 
it is divided into 37 principal sections, and contains 803 separate 
articles and data sheets on metals, meta! shaping, forming, heat 
treating, welding, machining, foundry work, cleaning, finishing, testing, 
nspection, control and research techniques. All metals, all processes 
are included The 64-page index and 4-page section on how to use 
the book make it easy for any reader to find what he wants Over 
40,000 copies of this edition are now in use by engineers, metallurgists, 
designers, production men, executives, purchasing agents and others 
Order your copy of the 1948 edition today by returning the coupon 
below. The price is $1500 Second copy to ASM members, $10.00 


American Society for Metals, Room 906 
7323 Euclid Ave., Cleveland 3, Ohio 


Rush me a copy of the Metals Handbook. 


Name 

Company 

Address 

City Zone State 


Check or money order enclosed Bill me 


GUESS THE TEMPERATURE 
when you cam dee ad! 


PY RO PYROMETER 
Tells spot temperatures instantly 
in heat-treating furnaces, kilns, forgings 
and fire boxes. No thermocouples, lead 
wires or accessories needed! Temperature is in- 
Just dicated on direct-reading dial at a press of the 
: . button. Any operator can use it. In two double- 
sight it... ranges for all plant and laboratory needs 
Model No. 1; 1000-1800° F. and 1800-2600° 
and press 
pr Model No. 2: 1400-2400° F. and 2400-3400° F. 
the button! Write for FREE Catalog No. 100. 


p Y R 0 OPTICAL 
PYROMETER 
Accurate tem pe vatures at a glance e! 


Any operator can quickly determine tempera 
tures On minute spots, fast-moving objects and 
smallest streams. Completely self-contained. 
No calibration charts or accessories needed. An 
accurate, direct-reading Pyrometer that pays for 
itself by helping prevent spoilage. Weighs 3 Ibs 
Available in 5 temperature ranges (1400° F. to 
7500° F.). Write for PREE Catalog No. 85. 


THE PYROMETER 
INSTRUMENT COMPANY 


New Plant and Laboratory 


Bergenfield 8, N.J. 


Refractory Graphite 


High quality GLC GRAPHITE MOLD STOCK is characterized by its 
ability to withstand extremely high temperatures, resistance to 
thermal shock, high thermal conductivity, low thermal coefficient 
of expansion and inertness to many molten metals and slags. 


Let us fill your requirements for properly 
graded Flat and Round Graphite stock used in 


Technical Assistance Available 


Technical assistance in the selection 
application and development of proper 
grades for the many uses of refractory 
graphite is readily available. An exam 
ple of the developmental work we are 
joing with manufacturers is our coopera 
tion in the casting of steel freight car 
wheels. Your inquiry will receive our 
prompt attention 


NON-FERROUS 
METALLURGY 


FERROUS 
METALLURGY 


ELECTRODE DIVISION 


Geent Lakes Ca rbon Corporation 


Haye 


Niagara Falls, N.Y. * Morganton, N.C. 


| T ++ 


Sales office: Niagara Falls, N. Y. Other offices: New York, N. Y., Oak Park, Ill., Pittsburgh, I 


METAL PROGRESS; PAGE 206 


‘ 
WHY 
at. 
uf 
| 
. 
. 
. 
POWDER 
. 
Si tra ind boa 
° . na Tu . 
e pa . . asting 
e e M Ki 
e cement ie e M ts lor fer e 
. . 


Eliminate costly small 
parts machining with 
PRECISION INVESTMENT 
CASTING 


Small, intricate 

parts that formerly 

required costly ma- 

chining and assembly time can now be cast 
economically, accurately, and to a higher finish, 
with Precision Investment Casting. Parts with 
undercuts, cores, and holes are a “natural” for 
this precision process. 

This modern casting technique offers increased 
production, lower costs, and a greater freedom 
in the development of new parts. 

SEND FOR THE INVESTMENT CASTING STORY. 

Write for free 12-page booklet—'MODERN 

PRECISION INVESTMENT CASTING''—the 

most complete source of facts and data 

available today 


ALEXANDER SAUNDERS & CO. 


Precision Casting Equipment & Supplies 


91 Bedford St. New York 14, N.Y. 
Watkins 4-8880 


2400 F. 


attained quickly with 
“BUZZER” High Speed 
Full Muffle Furnaces. 


Designed primarily for high 
carbon and alloy steels 


NO BLOWER or POWER NECESSARY 
just connect to gas supply 


“BUZZER” Atmospheric 

Pot Hardening Furnaces 

assure even heat up to 
1650° F. 


Used for Salt, Cyanide and Lead 
Hardening. Also adapted for 
Melting Aluminum. 


Send for the complete 
"BUZZER" catalog today. 


CHARLES A. HONES, inc. 


123 So. Grand Ave. 


Baldwin, L.I., 


ELECTRIC MELTING FURNACES 


YMBODYING the latest in mechanical and electrical equip- 
4 ment, these widely used furnaces are noted for thei 
ethorent performance and safety, and low operating cost 


ind mamtenance 


Wwelce it i opportunity to help 
Mt vo len ! install the furnace best 
\ i your particular requirements 
AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 
Contracting Offices in New York, Philadelphia, Chicago 


San Francisco and other principal cities 


United States Stee! Export Company, New York 


vow design now 


furnaces 
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EF 
For Hardening Small Parts 


OIL-FIRED 
and ELECTRIC 


Uniformly — Scale-free — Continuously 


175 to 2000 Ibs. per hour ae 


Ihe F F chain belt conveyor furnace is one of the most satistac AGING 
ANNEALING 
BRAZING 
restoration and non-decarb heat treating small and medium size parts CARBON 
The material is loaded onto a rugged heat resisung cast link conveyor RESTORATION 
CARBURIZING 
CERAMIC 
DECORATING 
needed. Hundreds in daily operation prove the dependability and ett DRAWING 
ciency of our design. 11 standard sizes. Capacities to 2000 Tbs. or more ; > HARDENING 
HOMOGENIZING 


MALLEABLIZING 
desired teeding of discharging equipment. Write for folders describing NORMALIZING 


tory continuous heating units vet devised for scale-free hardening, carbon 


helt; carried through the turnace; heated uniformly to proper tempera 


ture automaticall quenched and discharged No pans of (rays ape 


per hour. Gas, oil or electrically heated. Furnished complete with an 


chain belt and other production furnaces NITRIDING 
SINTERING 
SOLUTION 
TREATING 
SPECIAL ATMOS. 
PHERE TREAT~ 
MENTS 


THE ELECTRIC FURNACE CO. 


GAS FIRED, OIL FIRED AND ELECTRIC FURNACES 
FOR ANY PROCESS, PRODUCT OR PRODUCTION 


fanadian Associates LIMETED 


lor Bulletin 461-CB 
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Lubrication Troubles 
Above 500°F? 


Tiy This! 


Use a ‘dag’ dispersion. At high temperatures it 
has conventional lubricating agents beat a mile. 
Why? Because at ordinary metalworking tem- 
peratures it doesn’t burn off, flake, or gum up. 
It successfully battles oxidation at every tempera- 
rure up to 750°F. 

‘dag’ dispersions of graphire form microscopi- 
cally thin, dry lubricating films which fight fric- 
tion beyond the burning-points of most oils. 
These dry films are unaffected by heat up to 750°F. 
... under some conditions up to 3000°F. 


For more details on metalworking applications 


write for Bulletin No. 426-10M 


perstons of moly hdenum disvulhde are available in 
various carriers. We are also equipped to do custom 


dispersing of solids in a wide variety of vehicles. 


dag Acheson Colloids Company, port Huron, wich 


. also ACHESON COLLOIDS LIMITED, LONDON, ENGLAND 
Units of Achesoe industries, lac 


